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1. INTRODUCTION

The Operation, Maintenance and Monitoring (O&M) plan for the Sand Springs Petrochemicd
Complex describes a program of periodic inspedions and maintenance adivities for the site.
This proposed O&M plan supercedes previously submitted draft versions of the Landfill
Groundvater Monitoring Plan and the Consolidated Final Design Report Volume XIlI Post
Closure Plan. The previous plans were prepared prior to landfill closure and do nd adequately
refled work and reporting requirements for the site. The plan isin effed for a 30 yea period

foll owing the 1995closure of the landfill .

1.1. Purpose of the Operation, M aintenance and M onitoring Plan

The purpose of the plan isto provide aset of procedures that will monitor the performance of the
landfill site and maintain integrity of the site during the 30 yea maintenance period foll owing
closure of the on-site landfill .

This plan defines four mgor work comporents:

» Site and Landfill Inspedions

» Site Maintenance Procedures

» Landfill Leadate Colledion Procedures
» Landfill Groundvater Monitoring

1.2. SiteHistory

The Sand Springs refinery was constructed in the ealy 1900s. It was the operating locaion d
the Pierce Petroleum Refinery from the ealy 1900sto 1930,and the Sinclair Refining Company
from 1930to 1948. In 1948, the refinery was hut down and subsequently dismantled. Between
1948and 1955,Sinclair sold most of the property to the Sand Springs Home. Subsequently, the
Home sold and leased pations of the property to various induwstrial operators. In 1969,the
former refinery operator, Sinclair, merged with the Atlantic Richfield Company.
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The Sand Springs Petrochemicd Complex was proposed for inclusion onthe Superfund National
Priorities List (NPL) in September 1983 and the site was officialy added to the NPL in June
1986. In 1990,ARCO entered into a Consent Deaee with the United States Environmental
Protedion Agency (USEPA) and the Oklahoma State Department of Health (now, Oklahoma
Department of Environmental Quality) to remediate the site. A Superfund Remedia Actionwas
implemented for the site and Atlantic Richfield completed the Remedial Actionin 1995. The
site was deli sted from the NPL in 2000.

The remedial adion involved excavation d petroleum sludge waste, stabili zatiorvsolidificaion
of the waste, and dacement of approximately 204,000cubic yards of the stabili zed material in an
onsite landfill that met the requirements of a RCRA Subtitle C Landfill. A leadate olledion
and detedion system, seaurity fencing, and surroundng monitor wells were installed as part of

the remediation system. Landfill closure adivities are documented in the Construction Report.

In 2002, additional petroleum wastes were identified between the Arkansas River and the
adjacent levee In October 2004, Atlantic Richfield and EPA signed an AOC to condct an
emergency removal adion. Wastes were excavated and properly disposed at the WMI Quarry
Landfill in acordance with regulatory requirements of the Oklahoma Department of
Environmental Quality. The projed was completed in February 2006, and construction report
was ubmitted to the EPA on April 25, 2006.

1.3. Sitel ocation

The siteislocaed onthe north bank of the Arkansas River in Sand Springs, Tulsa Courty,
Oklahoma. Thelocaion d thesiteis hownin Figure 1 andamap o the landfill i s downin
Figure 2
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2. LANDFILL SYSTEMS

2.1. Landfill Characteristics

The following landfill charaderistics are relevant to site maintenance adivities:

» The materia depaosited in the landfill consisted of treged sSludge and treded,
contaminated soils. These materials were treaed by chemicd solidificaion and
stabili zation. The material was depaosited in eight separate cdls in the on-site landfill
which was completed in 1995.

» The bottom of the landfill was constructed with a layered liner that consists of clay
material and a synthetic liner system on the bottom and side slopes of the landfill .
Enclosed in the liner system are two separate leadate systems that colled leathate. The
upper system is referred to as the leadate wlledion system; the lower system is referred
to asthe leadate detedion system.

» After the treated wastes were placel in the landfill, a cover system was constructed. The
cover system consists of a HDPE synthetic cover overlaid by a drainage fabric, which is
overlaid by subsoil and topsoil. The drainage fabric and liner intercept water seeping
through the topsoil and subsoil layers, and the lledive flow is direded lateraly to
discharge just below the aest of the landfill perimeter.

» Leadate generated by eat of the aght cdls is direded to a separate sump that retains
the liquid. Each sump can be accesd via pumps and riser pipes that are placed in
concrete enclosures locaed aroundthe perimeter of the landfill. There ae aght sumps
and enclosures for the lledion system and a @rrespondng number for the detedion
system. A road is locaed at the perimeter of the landfill and is used to access the

concrete enclosures. The locations of the fedures are shown in Figure 2.

» A gasvent system was install ed that utili zes the synthetic cover as a barrier, and includes
two risers locaed at the south apex and nath apex of the landfill. The vent system is
designed to release potential gases to the amosphere.

2-1



» Ten monitoring wells surroundng the landfill are utili zed to monitor groundvater for the

site.

» A perimeter fenceis maintained to provide site seaurity for the landfill .

2.2. Leachate Colledion and Detedion System

The landfill s equipped with a leadate detedion and colledion system. The following items
provide an owverview of the system:

» Ead o the aght landfill cdls has a separate leadate mlledion and detedion system.
The leathate lledion system is locaed abowve the leadate detedion system. The
leatate wlledion system diredly receves leatate that infiltrates through the waste.
The leatate detedion system recaves leatate that le&s past the @lledion system. The
system in ead cdl is graded to drain to a sump that contains a riser pipe for leadate
removal. The riser pipe is accessd via mncrete enclosures located onthe perimeter of
the landfill. Periodicdly, leatate is pumped into a transfer tank, sampled, and
discharged under permit to the Sand Springs POTW.

» The leadate remova system consists of a riser casing, an eledric submersible pump,
pipe, and eledricd accesries and fittings. A similar system is installed in ead of the
16 colledion and detedion concrete enclosures. The systems have adesign pumping rate
of 40 gdlons per minute. The pumping system comporents can be removed for

maintenance and inspedion.

» Leadate detedion and colledion pocedures are detailled in Sedion 7 — Landfill
Leadtate Colledion Procedures. The disposal of leadate to the Sand Springs POTW is
discussed in Sedion 7.2
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2.3. Groundwater Monitoring System

The landfill groundvater monitoring network contains nine wells. Monitor wells MW-14 and
MW-15 are located up gradient approximately 500 fed northwest of the landfill. Monitor wells
MW-101,MW-102,and MW103 are located up gradient at the perimeter of the landfill cdls on
the north and west sides. Monitor wells MW-104 and MW-105 are locaed davn gradient at the
perimeter of the landfill cdlsonthe eat side. Monitor wells MW-106 and MW-107 are locaed

down gradient onthe leveeon the south side of the landfill .

An additional groundvater well islocaed 1,500fed east of the landfill and 50fed south of the
Arkansas River Levee Thisweéll is designed to monitor the former Glen Wynn pgts, which were
excavated duing the remedia adion for the site.

Groundvater flow is from northwest to southeast. The monitoring well network, monitoring

procedures, sample handing procedures, laboratory analysis program, and reporting
requirements are described in Sedion 8 — Landfill Groundvater Monitoring.
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3. ORGANIZATIONSINVOLVED IN SITE MAINTENANCE ACTIVITIES

3.1. Sand Springs Home

The property owner is the Sand Springs Home. The Sand Springs Home has granted the
Oklahoma DEQ accessto the property for maintenance and inspedion (seeAppendix C). Under

this agreanent, Atlantic Richfield will conduwct monitoring and maintenance d the site.

3.2. Atlantic Richfield

Atlantic Richfield is resporsible for condwting landfill inspedion, maintenance and
groundvater monitoring adivities, and for providing the USEPA and Oklahoma DEQ with

reports that document those adivities.

The Atlantic Richfield site manager responsible for the Sand Springs steis.

Terry J. Moore Telephone: (972 5097006
Atlantic Richfield Company | Facsimile: (972 4226450
1701Summit Ave., Suite 2 Cell: (214) 5053992
Plano, TX 75074 Email: mooretj 1@bp.com

3.3. Oklahoma Department of Environmental Quality (Oklahoma DEQ)

The Oklahoma DEQ is locaed in Oklahoma City, Oklahoma. The state ajency provides
oversight of O&M adivities.

3.4. United States Environmental Protedion Agency (USEPA) Region 6

The USEPA Region 6 dficeis locaed in Dalas, Texas. The USEPA is the lead agency and
provides oversight of O&M adivities.
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3.5. TulsaDistrict United States Army Corp of Engineers (USACOE)

The Tulsa District office of the Corp of Engineas is resporsible for access and permits for
adivities that occur on the levee structure and in the flood gain and channels of the Arkansas

River. The agency providestechnicd assstanceto the EPA.

3.6. Surveyed Plot of the L andfill

The following surveyed pot of the landfill (Figure 3) has been submitted to ODEQ, EPA, and
the City of Sand Springs.

NE/4 SECTION 14 1N-11E S88°54'13'W
TULSA COUNTY, OK 66158
A
s
SQo N L
N | O ~
NN ol =
m =

N88°09 09" E

A piece parcd or trad of land located in the North Half of the Northeast quarter and Fradional Lot 1 of
Sedion 14 Township 19N, Range 11E, Tulsa County, Oklahoma, more particularly described as foll ows:

Beginning at apoint 616.73 fee South and 27300 West of the Northeast Corner of said Sedion; Thence S
88 deg 54'13’ W adistance of 66158 fed to apoint, said pant being 614.28 fee South and 93458 fed
West of the Northeast Corner of said Sedion; ThenceS 04 deg 4742’ E adistance of 806.70 fee; Thence
N 88 deg 09 09" E adistanceof 597.51 fed; ThenceN 00 deg 13 40" W adistance of 797.28 fed to the
point of beginning.

Figure 3—Survey Plot of the L andfill



4. SITE SECURITY AND ACCESS

The landfill i s aured by a dan-link seaurity fence surroundng the site. Two entrances with
lockable gates will be maintained duing the 30 yea O&M period. Accessgates will be locked
except during O&M adivities or as otherwise required by the resporsible parties. Signs that are
posted will be maintained to warn paential intruders and to prohibit trespass

The site manager will i nsped the fence and gates periodicdly to ensure they are intad and in
good repair. Neighbaing businesses, City of Sand Springs Police Department, and the Tulsa
County Sheriff's Department will also be aked to olserve and report the presence of
unauthorized persons or vandalism at the site.



S. SITE AND LANDFILL INSPECTIONS

A site and landfill i nspedionis designed to identify condtions that:

» Indicae asite system is not performing properly.
» Interfere or might interfere with the proper operation d a site system.

» Suggest the occurrence of trespassng, tampering, or vandali sm.

Site inspedions will be performed quarterly. Condtions that require asignificant adion must be

recorded and included in the aanual report.

5.1.

L andfill Inspedion Procedures

5.1.1. Cover and Side Slopes

Insped for the following condtions, irregularities or deficiencies:

» Stability of the Landfill Cover - Insped the landfill cover and side slopes by walking

over the surface ad olserving every part of the aea Look for surfacedeformations that
might indicate slope movement or excessve differential settlement. Sight along gade
bre&s and look for horizontal or verticd deviations that indicae misalignment. Look for
bulges or depressons in panar surfaces. Examine and dacument irregular or deficient

condtions.

Inadequate Vegetation Coverage - Ensure that the cver and side slopes are mwmpletely
covered by spedfied vegetation. Denuded aress houd be ssesed and correded
following the diredionsin Sedion 6.1.10f this document.

Animal Burr ows - Ensure that the cver is free of burrowing rodents that could cause
damage to the landfill. Look for signs of burrow entrances and tunrels. Soft mounds of

soil and tunnel tracks usualy indicae the presence of pocket gophers or similar
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burrowing animals. Eliminate burrowing rodents as neaded using methods described in
Sedion6.1.1

Erosion - Ensure that the mver and side slopes are stable and free of erosion fedures.
Dired speda attention to the side slopes. Erosion fedures will usualy start at slope
bre&s. Insped the aver drains located below the shouder of the perimeter road. Repair
erosion damage in vegetated aress by filling channels with topsoil and panting
appropriate varieties. Repair damaged drains as necessary to provide proper drainage and

prevent debris from entering the drains.

Settlement and Subsidence - Insure the cver is nat settling excessvely. Look for low
spots where pondng can ocaur.  Visible indicaions include pondng water or water
marked vegetation. Repair areas prone to pondng by filli ng depressons with topsoil and

replanting. Lookfor transverse aadks aaossthe road or elsewhere in the @ver.

Rutting - Chedk the perimeter road for ruts and any indicaion d water pondng. Repair
ruts with crushed rock and insure that the road will alow positive drainage from the
landfill cap.

Slope Stability - Ensure that the perimeter of the landfill maintains proper drainage
grades. Visualy sight aong the toe of the slope and the aest to verify that the toe and
crest are straight and have not moved. Look for longitudinal crads along the road and
cover. Look for topsoil sloughing or bulging that can be asign of shallow slope fail ures.
Repair slope deformations as required to maintain proper drainage and slope stabilit y.

Landfill Survey — Permanent benchmarks will be established ouside of the landfill
foatprint on two concrete manhde vaults to be used as survey locaions for the landfill .
Benchmarks will be established within the landfill footprint on ead o the 8 concrete
leatate sump enclosures and onthe two vents at the top d the landfill. A survey of the
landfill will be wndwted every 5 yeas utilizing the benchmarks to determine if
settlement of the landfill has occurred.
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5.1.2. Leachate Detedion and Colledion System
The landfill | eadiate @lledion and detedion system for eat cdl is accessble through riser
pipes contained within concrete enclosures. Ead enclosure is covered by a sted protedive grate

that isbadted in pace Insped for the foll owing deficiencies:

» Concrete Enclosures. Ensure that the aoncrete enclosures are intad and uncgimaged by
traffic, wedher, or vandals. The grates houd function to keeo intruders away from the
riser pipes and riser conredion hardware. Ensure that the grates adequately cover the

concrete vaults.

» Labels. Ensurethat al enclosures are dealy and properly labeled with the cél number
and leadate system type (e.g., "Colledion’ or "Detedion™).

» Drainage Aggregate. Insure that the drainage aygregate material within the cncrete
enclosure is free of wedls, trash, and debris. Insure that the aggregate is freedraining
with no vsible signs of pondng, such as water marks or sediment lines.

» Pipes and Connedions. Observe the pipes and conredions. Production ppes soud
have adust cgp covering the end. Eledricd cords and eledricd boxes shoud na be
cracked or otherwise damaged.

5.1.3. GasVents

Insped the gas vent enclosures quarterly to insure they are intad, seaure, and functional. Vent
casings $oud be free of wedls, trash, and cebris. At least once ayea, open the @vers and
insped the vent pipes themselves. Make sure the pipes are nat clogged. Remove obstructions

and any debris within the structures. Maintenance of the gas ventsisreiterated in Sedion6.1.2

5.2. Other Site Areas (Excluding the L andfill )

Areas on the site that were remediated duing 20052006will be visually inspeded quarterly for
five yeas. These aeas will be inspeded for excessve @osion, maintenance of proper surface
drainage, appeaance of exposed waste, and vegetative cver. Eroded soils or areas that do nd

5-3



drain properly will be repaired or contoured in a manner consistent with good land management
and conservation padice The vegetation will be properly maintained to promote a self-

sustaining cover.

Occasiondly, small discrete depaosits of waste material (tar or sludge) might become expased and
discovered duing an inspedion. On dscovery, the waste materials will be excavated and
colleded following the procedures in Sedion 6.1.2 As a standard pradice al excavated
locaions will be badkfill ed with clean soil and properly contoured for drainage. Vegetation will
be planted to promote aself-sustaining cover.

5.3. Fencesand Gates

Walk the perimeter fence line and insped for damaged o breeded sedions. Ensure that fence
posts are seaurely founded and chain link fabric is properly attached. Remove any wind-blown
trash and debris. Vines and woody vegetation shoud na be dlowed to grow on a into the fence
fabric. Insped all gates including: gate posts, braces, hinges and latches for seaure d@tadhment.
The gates shoud swing fredy and operate withou obstruction. Verify that gate locks open and

close eaily and are seaure.

5.4. Ditchesand Drop Inlets

Drop inlets for the perimeter drain system surround the landfill and are located between the
landfill side slopes and the perimeter fence The purpose of the drop inlets is to conwey surface
water rundf from the landfill areato the dty storm sewer. Locae dl drop inlets within the
landfill perimeter fence Insure that ditches drain toward drop inlets as designed, and that drop

inlets are freeof vegetation, debris, and silt.

5.5. Miscdlaneous ltems and General Housekeaing

Insure that all trash and debris has been removed from the site. Observe the condtion d the

entrance road for rutting or water pondng. Insure that the warning sign onthe entrance gate is
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legible and in good condtion. Corred any unsatisfadory condtions using good site
management pradices.
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6. SITE MAINTENANCE PROCEDURES

Maintenance includes adions required to insure that the landfill and asociated fadliti es maintain

their integrity and continue to function as designed and constructed.

6.1. Landfill

6.1.1. Cover and Side Slopes

Grasss and aher varieties of vegetation remove water that has infilt rated the topsoil | ayer of the

cgp by transpiration. Grasses also provides erosion protedion onthe top and side slopes.

» General Requirements - Corred any deficiencies discovered and daumented during

inspedions.

» Bare Spots - Totally bare aeas larger than 1 square yard shoud be repaired. Depending
on the season and condtions, a locdly adapted Bermuda grass cultivar is the preferred
grass for repairing damaged or denuded areas on the c@. However, if temperature or
moisture @ndtions are nat favorable for Bermuda grass other varieties of seasond

grasses may be used.

» Burrowing Animals - Burrowing animals can damage the synthetic liner and dain
materials under the cver topsoil and subsoil layers. The dfeds of rodents shoud be
minimized. Rodent control methods must be in compliance with state regulations (Title
350A0Q).

» Mowing - Mowing discourages woody plants and aher deep rooted vegetation that can
damage the underlying synthetic liner material. Mow the wver once eab fall after
October 1. Cut the vegetation stand to a 3 to 4inch height. Cuttings will be left in pace
on the cover to form organic mulch. The pradice of leaving the grasscuttings in place
will be reviewed periodicdly. Removal of cover grasses by haying is an ogtion open to
Atlantic Richfield.
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» Wedal Control - The growth o undesirable woody plants or noxious weeds will be
controlled as necessary. Such plants may be removed mecdanicdly or by the gplicaion
of approved broad-led, broad spedrum, and variety spedfic herbicides. Any herbicide
applicaion must comply with state regulations (Title 35 OAC).

» Fertilizer - To maintain vigor of the wver vegetation, an appropriately balanced
nitrogen, pdassum, and phaephate fertilizer blend may be gplied to the site &
necessry.

6.1.2. GasVents

During annual inspedions, open the gas vent covers. Remove ay foreign oljeds or debris.
Insure the vents are not obstructed by debris, soil, vegetation, anima burrowing, or rodent
nesting.

6.2. Characterization and Removal of Waste Deteded in Other Site Areas

If small amourts of waste (less than 100 cubic yards) are discovered in an area outside the

landfill perimeter, the foll owing procedures will be utili zed:

Waste materials will be excavated and coll eded.
Colleaed materials will be seaured within the landfill perimeter fence until charaderized.

Materials will be sampled and analyzed for hazardous charaderistics.

YV YV VYV V¥V

After charaderization, the seaured waste will be disposed o properly in a manner
consistent with state (Title 252 OAC) and federa (Title 40 CFR) regulations.

It is anticipated that any additional waste deteded onthe site will consist of small quantities of

non-hazardous material. Typicdly, these materias will be olleded by hand shovel, badkhoe or
front-end loader.
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In the unlikely event a waste deposit greaer than 100 cubic yards is deteded, the following
procedures will be utili zed.

» Notify the regulatory agencies.
» Develop a charaderization and excavation work plan for regulatory agency review..

» After work plan approval, the waste may be daraderized, excavated, and dsposed in a
manner consistent with the gproved work plan and state (Title 252 OAC) and federd
(Title 40 CFR) regulations.

All excavated areas will be badfill ed with clean soil and graded to properly drain.. Excavations
or areas disturbed by removal work will be planted, monitored, and maintained urtil adequate
vegetation is restored. On a routine basis, this maintenance adivity will be described in the
quarterly reports. Physicd locations and quantities of materials removed will be documented in
the Annual Report.

6.3. Fencesand Gates

Repair any cuts, teas, or sagging in the perimeter fence Repair gates as needed to maintain

proper operation and seaure the site. Replacelocks that do nd work properly or are nat seaure.

6.4. Ditchesand Drop Inlets

Grade ditches as neealed to insure proper drainage toward drop inlets. Clean drop inlets as
required.
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7. LANDFILL LE ACHATE COLLE CTION PROCEDURES

Periodicdly, landfill 1eatate will be removed from the leadate mlledion and detedion
systems. This sdion describes removal and dsposal procedures for servicing the leadate

colledionand detedion system:

7.1. Leachate System

The leatate mlledion and detedion system piping for ead cdl drains to a separate sump
located at the bottom edge of the landfill. Each sump isaccessed via12inch dameter riser pipes
that angle upwards from the below ground sump and emerge in concrete enclosures at the edge
of the landfill. Within ead leadate mlledion and detedion enclosure, an eledric pump is
positioned in the sump at the bottom of the riser pipe. The pump is conreded to a two inch
diameter stainless $ed production gpe axd conredions are provided at the top d the pipe so
leatate can be pumped into a portable transfer tank.

Ead enclosure is equipped with an eledricd box, circuit bregkers and an eledricd conredion.
During operation, a portable generator is conneded to the dedricd box and the sump pump is
eledricdly driven by the generator. A volume flow meter is conneded between the end d the
stainless $ed production tubing and the output hose that discharges the leatate into the portable
holding tank. The flow meter is utili zed to measure the quantity of leadate that is pumped from
the sump into the portable tank.
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The foll owing procedure describes the adivities.

1. Instal the volume flow meter on the stainless $ed production gpe. Conned one end

of the transfer hose to the volume flow meter and the other end to the transfer tank.

2. Conred the cdle from the portable generator to the dedricd circuit bresker box cable

couging.

3. Start the generator engine and energize the dedricd system circuit bredkers to begin

pumping.

4. Immediately chedk the flow meter. After flow is verified, continue to observe pumping
rate and liquid level in the tank.

5. Verify that hoses and conredions do nd le& during pumping operations.

6. Test and cdibrate the flow meter if this is the first pumping sequence of the leadate
colledion event. Meter cdibration is performed orly on the first pumping sequence of

aleadate molledion event.

a.  Reard the reading on the flow meter when liquid level in the tank reaches 200
gal.

b. Calculate the flow meter error using Eq.1.

200— (Meter 4 tank 200 - MELEN 4 tank zero)
20Qallons

% Error =

c. If percent error islessthan or equal to 5%, the meter is properly cdibrated for this

leathate olledion event.

d. If the percent error | greaer than 5%, stop pumping. Repair, recdibrate or

replacethe flow meter.
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7.2

7. Pump the sump urtil the flow stops. Turn the pump dof. Observe the flow meter
reading. Wait five minutes and restart the pump.

8. When flow stops again, turn the pump off and record the gallons reading on the flow
meter. If more than 10gallons of leathate ae removed, reped the pumping sequence
The sump is considered empty when lessthan 10 gallons are removed after a single
pumping interval.

9. Turn the generator off and dsconred the power cable before disconreding the transfer

hose.
10.Disconred the transfer hase and flow meter, and replacethe dust cap.
11.Clean and remove trash and debris from within the concrete vault and Mcinity.
12.Replacethe grate cverings.

13.Verify that the tansfer tank has sufficient capadty remaining to continue leatate
colledion operations.

a. A leadate batch is an amount colleded in the transfer tank prior to testing and
disposal. Leadateisdisposed per the batch disposal procedurein Sedion7.2

b. If thetankisnat fill ed to working cgpadty, continue to the next pump enclosure.

14.Reped the pumping sequencefor all cdlsand pump enclosuresin the landfill .

L eachate Batch Disposal Procedure

1. The dfluent is discharged to the sanitary sewer under a permit issued by the City of
Sand Springs POTW.

2. It is necessary to recave permisson from the City of Sand Springs POTW to
discharge leadate during the day.
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3. Meaurethe pH of the leadate batch in the hading tank.

a. If the pH islessthan 10and greder than 5, the leathate may be discharged to the
Sand Springs POTW.

b. If the pH of the batch is greder than 10 o lessthan 5, the pH must be aljusted to
med the requirements of the Sand Springs POTW. If the pH is greder than 10,
add an appropriate amount of hydrochloric or muratic add to the batch to
neutralize the pH. If the pH is lessthan 5, add Head to the batch to neutralize
the pH. The final pH of the batch must be between 5and 10 pior to dscharge to
the Sand Springs POTW.

4. Corntinue leadate olledion operations and reped this procedure urtil | eadhate disposal

is complete.

7.3. Colledion and Remova Frequency

Eadh primary colledion and detedion sump system has a 560 gallon cgpaaty at one foot of
liqguid head. Under normal operations, leatate olledion and removal frequency is determined
by comparing the anourt of leadate removed to the 560 gall on sump cgpadty.

Infiltration into the sumps is expeded to deaease with time. The frequency of colledion and

removal can be deaeased ower time when it can be shown that the infiltration rate will not

exceal sump capadti es over the time interval between leadate removal adivities.

7.4. Action L eakage Rate Calculation and Notification Procedures

Leadtate detedion cdls have aspedfied Action Le&kage Rate (ALR) that is caculated after
eat leathate mlledion event. Procedures for ALR caculations are described in the foll owing
sedions. If the ALR is excealed for a detedion sump, it is an indicaion that a failure in the
leathate wlledion system has occurred. Colledion and removal frequency will be increased if

the detedion sump ALR is excealed.
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Utili zing the information onForm 1 — Landfill Leadate Pumping Form, cdculate the leadate

removed from ead detedion sump in urits of gall ons per aae per day (GPAD) utili zing Eq. 2.

Total Gallons Removed per cell Eq 2

GPAD = (Areaper cdl in aaes)(days between pumping events)

The ALR for the detedion sumps is 560 gallons per aae per day. (Calculation 5:52-1.-040,
Action Le&age Rate, Consolidated Final Design Report - Volume IlI, Landfill Design,
November 1993. If the ALR is excealed, the foll owing procedure will be foll owed:

1. Within 7 days, the Oklahoma DEQ and USEPA will be natified that the ALR has been
excealed and indicate the dfeded cdl(s).

2. Within 14 diys of the determination, a preliminary written assessment will be submitted
to the Oklahoma DEQ and USEPA regarding the anourt and source of the leadate in
the detedion sump. If the excessleadate gopeas to be due to le&kage through the ca,
provide information onthe possble size, locaion, and cause of the infiltration problem.
Indicate the immediate and short-term adions to be taken (e.g., additional pumping to

remove leatate and changesin operating pradicesto reduce le&age.)
3. Continue monthly reporting aslong asthe ALR is exceeled.

4. When corredive adions have been successul, submit areport to the Oklahoma DEQ and

USEPA describing how the final resporse adions have been effedive.
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8. LANDFILL GROUNDWATER MONITORING

The objedive of site groundvater monitoring is to asdure groundwvater protedion and
demonstrate the dfedivenessof the landfill remedy. The groundvater monitoring program will
be mndwcted in acordance with this plan, applicable standard operating procedures (SOPs), and
the site Speafic Hedth and Safety Plan.

8.1. Monitoring Program

8.1.1. Monitoring Well L ocations

Ten monitor wells will be used to monitor groundvater at the site. Nine monitor wells will be
utili zed to monitor groundwvater up gradient and davn gradient of the landfill . The tenth monitor
well will be utili zed to monitor groundwvater down gradient of the Glen Wynn pation d the site.
The wells are labeled MW-14, 15, 101, 102, 103, 104, 1086, 107,and 119. The surface
locaion d ead well i s depicted in Figure 4.

MW-14 and MW-15 are located up gradient from the landfill toward the northwest corner
boundxry of the Sand Springs Petrochemica Complex. These two wells are expeded to provide

badground dita for groundwvater flowing onto the site from up gradient aress.

MW-101, MW-102, and MW-103 are located immediately up gradient on the perimeter of the
landfill. Wells MW-101 and MW-102 are on the west side of the landfill. Well MW-103ison

the north side.

MW-104 and MW-105 are locaed east of the landfill on the down gradient perimeter. Wells
MW-106 and MW-107 are locaed down gradient south of the landfill. The flush well head
surfacelocaions of MW-106and MW-107 are on the Arkansas River leveestructure.

MW-119is locaed south of the levee gpproximately 600 fed east of the landfill. The well is

pasitioned to monitor groundwater down gradient of previously excavated North and South pit
onthe Glen Wynn pation d the site.
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8.1.2. Analytical Requirements

Groundwvater samples will be tested for the indicator and field parameters listed in Table 1, and
analyzed for the constituents listed in Table 2 (metals), Table 3 (volatile organic compound),
and Table 4 (semi-volatile organic compounds including base, neutral, and add extradable
parameters). These @ndtituents have been identified by analysis of previously colleded
groundvater, soil, and aher media samples. In addition, field parameters recorded at ead well
will i nclude Total Dissolved Solids, pH, eledricd condictivity, and temperature.

Table 1 —-Groundwater Monitoring —Field Parameters

Analytes Method
Total Dislved Solids EPA 30106010(ICP Water)
pH EPA 30106010(ICP Water)
Spedfic Conductance EPA 30106010(ICP Water)
Temperature EPA 30106010(ICP Water)

Table 2 —Groundwater Monitoring Analytes— Metals

Analytes Method
Antimony EPA 30106010(ICP Water)
Arsenic EPA 30106010(ICP Water)
Barium EPA 30106010(ICP Water)
Beryllium EPA 30106010(ICP Water)
Cadmium EPA 30106010(ICP Water)
Chromium EPA 30106010(ICP Water)
Copper EPA 30106010(ICP Water)
Led EPA 30106010(ICP Water)
Mercury EPA 7470(CVAAYS)

Nickel EPA 30106010(ICP Water)
Selenium EPA 30106010(ICP Water)
Silver EPA 30106010(ICP Water)
Zinc EPA 30106010(ICP Water)




Table 3 -Groundwater Monitoring Analytes —
Volatile Organic Compounds (GC/MYS)

Analytes (Common Nomenclature in CAS No. Method
Parenthesis)
2-Propanone (Acetone) 67-64-1 EPA 8260
Benzene 71-432 EPA 8260
Benzene, 1, 2-dimethyl (o-Xylene) 9547-6  EPA 8260
Benzene, 1, 3-dimethyl- ( p-Xylene) 10642-3 EPA 8260
Benzene, 1, 3-dimethyl- (m-Xylene) 108383 EPA 8260
Benzene, Ethyl- 10041-4  EPA 8260
Benzene, methyl- (Toluene) 108883 EPA 8260
Ethane, 1, 1, 1-trichloro- (Methyl chloroform, TCA) 71-556  EPA 8260
Ethane, 1, 1, 2-trichloro- 79-005 EPA 8260
Ethane, 1, 1-dichloro- (Ethylidene dichloride) 75343 EPA 8260
Ethane, 1, 2-dichloro- (Ethylene dichloride) 107-06-2 EPA 8260
Ethane, chloro- (Ethyl chloride) 75003 EPA 8260
Ethene, 1, 1-dichloro- (Vinylidene dloride) 75354  EPA 8260
Ethene, 1, 2-dichloro, (E)- (trans-1, 2-dichloroethene) 156605 EPA 8260
Ethene, chloro- (Vinyl chloride) 75-01-4  EPA 8260
Ethene, tetrachloro- (Tetrachloroethylene, PCE) 127-184  EPA 8260
Ethene, trichloro- (Trichloroethylene, TCE) 79-01-6 EPA 8260
Methane, chloro- (Methyl chloride) 74-87-3  EPA 8260
Methane, dichloro- (Methylene dhloride) 75092 EPA 8260
Methane, trichloro- (Chloroform) 67-66-3 EPA 8260
Table4 —Groundwater Monitoring Analytes —
Semi-volatile Compounds (GC/MS)
Analytes (Common Nomenclature in CAS No. Method
Parenthesis)
Base-Neutral Extradable Compounds
Anthracene 12012-7 EPA 35108270
Benzo[a]anthracene (1, 2-Benzanthracene) 56-55-3 EPA 35108270
Benzo[a]pvrene (2, 3-Benzopyrene) 50-32-8 EPA 35108270
Benzo[b]fluoranthene (Benz| €]acehenanthrylene) 205992 EPA 35108270
Benzo[K]fluoranthene (2, 3, 1', 8'-Binaphtylene) 207089 EPA 35108270
1, 2-Bezenedicarboxylic add, bis(2-ethylhexyl) ester (Bis(2- 117-81-7 EPA 35108270
ethvihexvl) phthalate)
Chrvsene (1, 2-Benzophenanthrene) 218019 EPA 35108270
Dibenzofuran (2, 2-Biphenylene oxide) 132-64-9 EPA 35108270
1, 2-Bezenedicarboxylic add, dimethyl ester (Dimethwvi 131-11-3 EPA 35108270

Phthal ate)
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1, 2-Bezenedicarboxylic add, dibutyl ester (Di-n-butvl 84-74-2 EPA 35108270
Phthalate)

9H-Fluorene (2, 2'-Methylenebiphenyl) 86-73-7 EPA 35108270
Naphthalene, 2-methyl- (2-M ethvinaphthal ene) 91-57-6 EPA 35108270
Naphthalene 91-20-3 EPA 35108270
Phenanthrene 85-01-8 EPA 35108270
Pvrene (Benzo[ def] phenanthrene) 129000 EPA 35108270

Acid Extradable Compounds

Benzoic add (Benzenecaboxylic add) 65-85-0 EPA 35108270
Phenol, 4-chloro-3-methyl- (p-Chloro-m-cresol) 59-50-7 EPA 35108270
Phenoal, 2, 4-Dimethvi- (2, 4-Xylenol 10567-9 EPA 35108270
Phenol, 2-methyl-4, 6-dinitro- (4, 6-Dinitro-o-cresol) 53452-1 EPA 35108270
Phenol (Hydroxybenzene) 10895-2 EPA 35108270

8.1.3. Groundwater Monitoring Evaluation

Monitor well anayticad data generated by laboratory samples will be presented in the anual
report. The aurrent and hstoricd data will be examined to determine if the data exhibits
increasing or deaeasing trends. Observable trends will be noted in the anual report.
potentially significant increasing trends are observed, an oljedive statisticd test procedure will
be gplied to the time series data. The Mann-Kendal statistic is designed to test the null
hypothesis of randomnessand will be the statisticd test utili zed to examine the time series data

for increasing or deaeasing trends.

8.1.4. Monitoring Frequency and Schedule

The groundvater sampling schedule and frequency described in Table 5 will be used duing the

30 yea operation, maintenance, and monitoring period.
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Table5-0&M 30 year groundwater sampling schedule.

Monitor wells Monitor well
MW 14, 15, 101, 102, 103, 104 105 106 107 MW 119
Date Frequency Date Frequency
December 1995 Semi-annuel _
March 1996 (Completed Sampling)
Annual
June 1997to June 2006 (Completed Sampling)
June 2007to June 2025 Anntal June 2007to June 2025 Anntal
June 2026(Final) June 2026(Final)

8.2. Field Methods for Groundwater Monitoring

Groundwvater monitoring procedures are described in Standard Operating Procedures (SOP)
included in Appendix B of this document

» SOP 140- Demntamination

» SOP 150- Chain-of-Custody, Documentation, Padkaging and Shipment of Samples
» SOP 190- Groundwvater Sampling Best Pradice and Procedures
>

SOP 240— Groundvater Level Measurements

8.3. Reporting

Results derived from groundvater sampling adivities will be reported as described in Sedion
11.1AnnuE Reports.
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9. QUALITY ASSURANCE/QUALITY CONTROL

9.1. DataQuality
As part of the sampling program, quality assurance and quality control (QA/QC) procedures will

be implemented to ensure the predsion, acaracy, and completenessof analyticd results. Data
QA/QC parametersto be evaluated include:

» Data predsion - a measure of variability between individual sample measurements.

Predsion is determined through the analysis of field dupicae samples, field blanks, and
trip blanks.

» Data acaragy - the degree of agreament between a measurement and an acceted
reference or true wncentration. To determine the acaracy of an analytical method, a

laboratory spiking program will be conducted.

» Data Completeness - a measure of the anount of data adually colleded, analyzed, and

validated compared to the anourt spedfied in this plan. Completenessis the ratio of
samples planned to valid analyses recaved.

Eadch phese of the monitoring program including field work, laboratory analyses, and data
evaluation and reporting will i nclude data QA/QC protocol. The complete QAPPIs presented in
Appendix E.

9.1.1. Field Quality AssuranceQuality Control
During any sampling or measurement adivity, QA/QC procedures will be followed in
acmrdance with the SOPs provided in Appendix B. The SOP's that provide guidance for field
QA/QC adivitiesinclude:

» SOP 140- Demntamination

» SOP 150- Sample Documentation, Padkaging and Shipment
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» SOP 190- Groundwvater Sampling

> SOP 240—- Groundvater Level Measurements

Field dupicaes for al sampling adivities will be mlleded a a frequency of 1 dugicate for

every 10 samples.

9.1.2. Laboratory Quality Asuurance/Quality Control
The analyticd laboratory will conduct analysis of samples based on EPA Contrad Laboratory

protocol. References for CLP analyticd methods can be foundin USEPA Contad Laboratory
Program Statement of Work for Organic Analysis (OLM04.2May 1999.

9.1.3. Quality Assurance/Quality Control Data Validation

Atlantic Richfield will i nsure that analyticd data will be evaluated for predsion, acairacy, and

completeness
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10.RECORD KEEPING

The Atlantic Richfield Company will maintain afile of the foll owing records:

>

>

>

Copiesof site charaderization dauments.
Copiesof design dacuments.

Copies of remediation and construction dauments including as-built drawings,
construction reports, and QA/QC records.

Operation Maintenance and Monitoring Plan.

All maintenancerecords including leadate olledion and flow meter cdibrationforms.
Groundwvater monitoring records and test reports.

All inspedion reards including annual inspedion reports.

Phaotographs of deficiencies along with completed corredive adions. Yealy panoramic
views of the various ste aeas. All phaographs will be dated and labeled.
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11. REPORTS

11.1. Annual Reports

Ead yea, Atlantic Richfield Company will prepare and submit an annual report to the
Oklahoma DEQ and USEPA Region 6. The aanual report will contain the foll owing

information:

» A description d the results of inspedions describing adions completed and alist of

pending adions along with a schedule for completion.
» Copiesof completed Form 1 — Landfill Leadate Pumping Form for ead cdl sump.
» The caculated ALR.
» Tabulationand analysis of groundvater sampling results and analysis.

11.2. Spedal Reports

ARCO will ncatify Oklahoma DEQ and USEPA regarding significant deficiencies including
excedaling the ALR, serious erosion, and slope failure. The report will describe the nature and
extent of the deficiency, provide information on p@sble causes, and indicate the immediate and
short-term adions to be taken. When corredive adions are succesdul, Atlantic Richfield
Company will submit a report to Oklahoma DEQ and USEPA describing how the final resporse

has been succesul.

11.3. O& M Completion Report

Within 60 diys after the end d the 30 yea O&M period, Atlantic Richfield Company or its
representative will notify the USEPA and the Oklahoma DEQ by registered mail that O&M
adivities are omplete. The letter will certify that O&M adivities were condicted in acordance
with this approved O&M plan. The catificaion letter will be signed by an Atlantic Richfield
Company or descendant company officer. Documentation attesting to and suppating the
cetificaionwill be provided uponrequest.
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Appendix A

Blank Forms

» Form 1-Landfill Leatate Pumping Form Source Control Operable Unit, Sand Springs
Site, OK



Form 1 — Landfill Leachate Pumping Form
Source Control Operable Unit, Sand Springs Site, OK

Date: Cell Number:
[0  Collection Sump
Weekday: .
[l  Detection Sump
Table 1-Data
Gallons
2 8| Flow Meter Flow Meter Removed
& ©| Reading Reading
£ (% Before After (Column C
o Pumping Time Pumping Time - Column A)

[a]

[b] [d] [d]

Notes

Wait 5 minutes and repea
procedure.

If more than 30 gal. are removed by
2nd pumping, reped procedure.
Otherwise, pumping is complete.

If more than 30 gal. are removed by
3rd pumping, repea procedure.
Otherwise, pumping is complete.

If more than 30 gal. are removed by
4th pumping, reped procedure.
Otherwise, pumping is complete.

Total Gallons Removed

Table 2—Cell Areas (acres)

Cell Number

Cell Area (acres)

1

1.135

1.139

0.890

0.899

0.869

0.881

1.113

0 N (oo (o1 [~ W (N

1.108
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SOP 140—- Demntamination

1.0  Purposeand Applicability

This SOP describes the methods to be used for the decontamination d items that may become
contaminated duing field operations. Deontamination is performed as a quality assurance
measure and as a hedth and safety precaition. It prevents crosscontamination between samples
and aso helps maintain a dean working environment. The eguipment requiring decontamination
may include hand todls, monitoring and testing equipment, persona protedive ejuipment, or
heavy equipment (e.g., loaders, badkhoes, drill rigs, etc.).

Deomntamination is usually adieved by washing and rinsing equipment with liquids like soap,
detergent solutions, tap water, distill ed water, and methanal. Equipment may be dlowed to air
dry after being cleaned or may be wiped dry with paper towels or chemicd free doths.

All sampling equipment will be decntaminated prior to use and between ead sample wlledion
point. Waste products produced by the decontamination procedures sich as rinse liquids, solids,
rags, gloves, etc. will be olleded and dsposed of properly based onthe nature of contamination
and following site protocols. Any materials and equipment that will be reused must be

deantaminated or properly proteded before being removed from the site.

Spedfic projed requirements described in an approved Work Plan, Sampling Plan, Quality
Asaurance Projed Plan, o Hedth & Safety Plan will take precalence over the procedures

described in this document.
2.0 Responsibilities

It is the resporsibility of the field projed manger to ensure that the proper decontamination
procedures are followed and that all waste materials produced by decontamination are properly
managed. It is the resporsibility of any subcontradors (e.g., drilli ng or sampling contradors) to
follow the proper designated decontamination pocedures that are stated in their contrads and
outlined in the site spedfic hedth and safety plan. It is the resporsibility of al personre
involved with sample olledion a decontamination to maintain a dean working environment

and to ensure that no contaminants are negli gently introduced into the environment.
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3.0 Supporting Materials
The following materials sroud be avallable & the work site and in sufficient quantity to ensure

that proper decontamination methods and procedures are foll owed:

e Cleaiing liquids and dspensers (soap o detergent solutions, tap water, distill ed water,
methanal, or isopropyl, etc.);

» Personal safety gea as defined in the projed hedth and safety plan;
e Paper towels or chemicd-free doths;
» Disposable gloves;
*  Waste-storage mntainers (drums, baxes, plastic bags);
» Container labels;
» Cleaning containers (plastic or galvanized sted pans or buckets);
» Cleaning brushes; and
* Plastic sheding.
4.0 Methodsand Procedures

The extent of known contamination will determine the degree of decontamination required. If
the extent of contamination canna be reaily determined, cleaning shoud be dore acording to
the ssumption that the egquipment is highly contaminated. The standard procedures listed below
describe the methodfor field decontamination. If different technicd procedures are required for
a spedfic projed, they will be detailed in the projed plans. Variations in decontamination may
include dl or an expanded scope of the decntamination procedure stated in this SOP.

* Remove gross contamination from the egquipment by brushing and then rinsing with tap
water.

» Wash with adetergent or soap solution (e.g., Alconax and tap water).



* Rinse with tap water.

* Rinse with methanal or isopropyl.

* Rinsewith dstilled or deionized water.

* Reped entire procedure or any parts of the procedure & necessary.

» After the decontamination procedure is completed, avoid pladng equipment diredly on
groundsurfaceto avoid contaminating again.

Down-hdle drilli ng equipment, such as augers, split spoors, Shelby tubes, and sand lines, will be
deantaminated with a presaurized ha water or stean wash followed by a fresh water rinse. No
additional decontamination will be required if the equipment appeas visuadly clean. |If
contaminationis visible dter hot water/stean cleaning, a detergent wash solution and krushes (if

necessary) will be used.

5.0 Quality Asuuranceand Quality Control
To assss the dfediveness of demntamination procedures, rinse solution Hdanks soud be
colleded and anayzed for the same parameters as the field samples. In genera, ore rinse

solution Hank will be olleded per ten samples.

6.0  Documentation
Field naes describing the procedures used to decontaminate eguipment/personrel and to colled
the rinse solutions samples will be documented by on-site personrel. These field naes will be

kept in the projed files.



SOP 150 -SAMPLE DOCUMENTATION, PACKAGING AND SHIPMENT

1.0 PURPOSE AND APPLICABILITY

This SOP describes methods for padkaging and shipment of samples to minimize the potential
for sample breskage, lea&kage, or cross contamination, and to provide a ¢ea record of sample
custody from colledion to analysis. Spedfic projed requirements as described in an approved
Work Plan, Sampling Plan, Quality Asaurance Projed Plan, a Hedth & Safety Plan will take

precalence over the procedures described in this document.

The EPA RCRA regulations (40 CFR Sedion 261.4[d]) spedfy that samples of solid waste,
water, soil, or air colleded for the purpase of testing are exempt from regulation when any of the

foll owing condtions apply:
» Samples are being transported to a laboratory for analysis,
» Samples are being transported to the wlledor from the laboratory after analysis; and,

» Samples are being stored: (a) by the lledor prior to shipment for analyses, (b) by the
anayticd laboratory prior to analyses, or (c) by the anayticd laboratory after testing.
Samples colleded at the site generally qualify for these exemptions. This SOP deds only with

samples for analytica purposes.
2.0 RESPONSIBILITIES

The field projed manger is resporsible for the enadment and completion of the dhain-of-custody
record and for foll owing the padkaging and shipping requirements described in this SOP.

3.0 SUPPORTING MATERIAL

The following materials must be on hand in sufficient quantity to ensure that proper padaging
and shipping methods and procedures may be foll owed:

» Chain-of-custody forms;

» Seding tape;



» Sample mntainer labels,
» Insulated baxes, ice dest codlers, or similar shipping containers,

» Zip-lock type bags of various szes and adequate mil thickness to insure sample and

document seaurity;
» Protedive wrapping and padkaging materials,
» lceor cold packs;
» Shipping labels for the exterior of theice dest; and
» Transportation carrier forms (Federal Express Airborne, etc.).
40 METHODSAND PROCEDURES

All samples must be padkaged so that they do nd le&k, bre&, vaporize, or cause @o0ss
contamination d other samples. Waste samples and environmental samples (e.g., groundwater,
soil, etc.) shoud na be placal in the same mntainer. Ead individual sample must be properly
labeled and identified. The sample shipment must be acompanied by a complete dain-of-
custody record. When refrigeration is required for sample preservation, samples must be kept

codl during the time between coll edion and final padkaging.

All samples must be dealy identified immediately upon colledion. Each sample battle |abel
shoud include the foll owing information:

» Client or projed name, or unique identifier, confidentiality statement;
» A unique sample description;

» Sample wlledion dcate andtime;

» Sampler'snameor initials;

» Indicdion d filtering or addition d preservative, if applicable; and



» Analysesto be performed.
After colledion, identification, and peservation (if necessary), the samples will be maintained

under chain-of-custody procedures as described below.
4.1  Chain-of-Custody

A sample is under custody if it isin ore's possesson, in ore's view, or in a designated seaure
area Transfers of sample austody must be documented by chain-of-custody (COC) forms. The

COC reaord will i nclude, at a minimum, the foll owing information:
» Client or projed name, or unique identifier;
» Sample wlledor's name;
» Company's maili ng addressand telephore number;
» Analyticd laboratory's name and city;
» Description d eat sample (i.e., unque identifier and matrix);
> Date andtime of colledion;
» Quantity of ead sample or number of containers; and
» Type of anaysisrequired.

Additional information may include type of sample cntainers, shipping identificaion air-bill
number, etc. When transferring custody, the individual relinquishing custody of the samples and
the individual receving custody of the samples will sign, date, and nde the time onthe COC. If
samples are to leave the mlledor's possesson for shipment to the laboratory, the individua
relinquishing custody will sign and date the COC.



4.2 Packaging for Shipment

To prepare a oder for shipment, the sample bottles shoud be inventoried and logged on the
chain-of-custody form. At least one layer of protedive material shoud be placal in the bottom
of the container. A large plastic trash type bag shoud be placed in the waer and all sample
bottles andiceor cold padks $houd be placel in the bag. Aseadt sample bottleislogged onthe
chain-of-custody form, it shoud be wrapped with bubbe-wrap o similar protedive padking
material to prevent bre&kage. Ead sample battle shoud be placal upight in the shipping
container. Each sample battle cg shoud be chedked duing wrapping and tightened if needed.
Avoid ower tightening, which may cause the bottle @p to cradk and allow legkage. Additional
padckaging material such as bubde wrap shoud be spread throughou the voids between the

sample battles.

Most samples require refrigeration as a minimum preservative. As a genera rule, samples
shoud be maintained at a temperature of 3°C or less Reusable wmld padks or ice shoud be
distributed owver the top d the samples to maintain refrigeration. Additional padking material
shoud then be placed to fill t he balance of the maler or container.

Tiethetop d the bag to sed the mntents of the waler inside the bag.

Placethe original completed chain-of-custody record in a zip-lock type plastic bag and dacethe
bag on the top d the contents within the coder or shipping container. Alternatively, the bag
may be taped to the underside of the cntainer lid. Retain a wpy of the chain-of-custody record
with the field records.

Close the top d the shipping container and rotate or shake the container to verify that the
contents are padked so that they do nd move. Add additional padkaging if needed and close.

Place asigned and dated custody sed onthe wodler or container lid and overlap with transparent
padkaging tape. Two custody seds may be required onsome shipping containers. Custody seds
shoud be placed onthe mntainer in such a way that opening the container will destroy the tape.
Padkaging tape shoud encircle eatrend d the madler at the hinges.



Impad or shock detedors can be alded to the outside of the padkage to monitor for proper
handling.

Sample shipment shoudd occur via an owernight express rvice that can guarantee 24-hour

delivery. Retain copies of al shipment records as provided by the shipping service

5.0 QUALITY ASURANCE/QUALITY CONTROL

The redpient of the sample ontainer padkage shoud advise the sender, shipping service or
transporter immediately of any damage to container, brekage or led&kage of contents, or
evidence of tampering. The documentation related to the shipping event and recept inspedion

must be maintained.

6.0 DOCUMENTATION

The documentation required for suppat of proper padkaging and shipment will i nclude the
sampler’ s field naes, BP or the laboratory chain-of-custody record, the transportation carier air-

bill, and celivery invoice. All documentation will be retained in the projed fil es.



SOP 190- GROUNDWATER SAMPLING

1.0 PURPOSE AND APPLICABILITY

This SOP describes the mlledion d valid and representative samples from ground water
monitor wells. Spedfic projed requirements as described in an approved Work Plan, Field
Sampling Plan, Quality Asaurance Projed Plan, a Hedth & Safety Plan will take precelence
over the procedures described in this document.

2.0 RESPONSIBILITIES

The field projed manger will have the resporsibility to oversee and ensure that all groundwater

sampling is performed in ac@rdance with the sampling program spedfied in this SOP.
3.0 SUPPORTING MATERIALS

The list below identifies the types of equipment that may be used for a range of ground water
sampling applicaions. From this list, projed spedfic equipment will be seleded based upon
projed objedives and site condtions (e.g., the depth to groundwater, purge volumes, analyticd
parameters, well construction, and plysicd or chemicd properties of the analytes). The types of
sampling equipment are as foll ows:

» Bailersand kailer cord;

» Centrifuga pump;

» Bladder pump; or

» Peristaltic pump.

The most widely appliceble equipment that will contad the water must be made of inert
materials, preferably PVC, stainless sed, or fluorocabonresin. The material used will depend
onthe type of contaminants present in the groundwater to be sampled.

Sample Preparation and Field Measurement Equipment:
» pH meter;
» Spedfic condwctance meter;



» Thermometer;
» Filtration apparatus; and

» Ground water level measurement equipment.

All equipment will be cdibrated before use by following the manufadurer's procedures and

spedficaions.

The following general supdies may be required:
» Distill ed water dispenser battle;
Decantamination equi pment;
Personal protedion equipment as gedfied in the Hedth and Safety Plan;
Field deta sheds andfield book
Sample @ntainers, labels, and preservation solutions;
Buckets and dums;

Codersandice and

YV V V V V VYV V

Paper towels or chemicd free doths.
4.0 METHODS AND PROCEDURES

The following sedions describe the methods and procedures required to colled representative

groundwater samples.
4.1 Water-L evel Measurement

After unlocking and opening a monitor well, the first task will be to measure the depth from the
top d the well’s casing to the stabili zed groundwater level. If the well has an air tight cap, after
the ar tight cegp is removed, the well must be dlowed to equilibrate with air presaure for
approximately 5 minutes before measuring the water level. The stabili zed ground water level
will be measured in the well prior to the purging and colledion d any samples. The water level
is required for cdculating the volume of water to purge from the well before sampling and may
aso be used for mapping the groundvater potentiometric surface Ground water level
measurements will be made using an eledronic or medianicd device following the methods
described in SOP 240.
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The measuring point locaion for groundwater level measurements oud be dealy marked on
the well casing or identified in previous sample mlledion remrds. This point is usualy
established onthe well casing itself, bu may be marked onthe protedive sted casing in some
cases. Inall cases, it isimportant that the marked pant utili zed for measurement coincide with
the point elevation measurement used by the surveyor. If not marked from previous
investigations, the water level measuring point shoud be marked onthe north side of the well
casing and nded in the ground water sampling form. Whatever measuring point is used, the

locaion shoud be described onthe groundwater sampling form.

Water level measurements made with a sted tape shoud be repeded to ensure acaragy. If using
an eledronic unit, a meter, light or audble tone will indicae water contad, and a predse
measurement shoud be determined by repeaedly raising and lowering the tape or cable to
converge on the exad water level. The water level measurement shoud be entered on the
groundwater sampling form. After a stabili zed water level has been measured, the total depth of
the well shoud be measured and recorded onthe sampling form. The water level measurement
device must be decntaminated immediately after use foll owing the procedures outlined in SOP
140.

4.2 Purging and Sample Colledion Procedures

Well purging is the adivity of removing a volume of water from a monitor well in order to
induce “fresh” ground water to flow into the well from the aguifer prior to sampling. Under
most well construction and hydrogeologic condtions, this procedure removes gagnant water
from the well and fill s the well with water from the saturated zone where the well is <reened.
The theory behind well purging assumes that fresh water from the saturated zone is more
representative of the adual geochemicd condtions in the aquifer than water that has been

standing inside the well casing for severa months.

The volume of water to be removed, referred to as the purge volume, is afunction d the water-
yielding cgpaaty of the well, the well diameter and depth, and the depth to water made just prior
to puging. The well depth shoud be sounded with the water-level cable or tape just before or
after measuring the stabili zed depth to water. A well volume is defined as the product of the
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length of water column and the volume per unit length of well casing, based onthe caing inside
diameter. Thefollowing data can be used in thisfield cdculation:

Inside Diameter, Volume/Length,

inches gallons/foot
2.0 0.16
3.0 0.37
4.0 0.65
6.0 1.64

Acoording to the EPA Ground Water Tedhnicd Enforcement Guidance Document (TEGD,
USEPA, 19869, the purge volume shoud equal at least three well volumes when the eath
materials will yield relatively large quantities of water, and ketween ore and two well volumes
when the eath materials will only yield small quantities to the well. From a field operations
viewpoint, large quantities (high yield) means that the well can na be pumped or bailed "dry” by
removing threewell volumes. Small quantities (low yield) are identified when the well can be

pumped or bailed "dry".

Suspended solids are of spedal concern when testing the samples for metals that may be present
in the suspended solids and may increase subsequent total metals analytica results. Suspended
solids may incresse or deaease the wncentrations of organic chemicds by adsorption to or
desorbing from suspended particles. Usualy, suspended solids (turbidity) in ground water
samples are fine sediments that have entered the well from the water beaing formation. The
best way to reduce turbidity in groundwater sasmplesis (1) by proper well construction wsing the
appropriate screen and filter padk size gpropriate for the saturated zone grain size distribution,
(2) by proper well development, and (3) by ground water sampling methods that reduce the
turbidity of samples. As a genera pradice turbidity will be minimized duing ground water

sampling by:

» Using a high flow rate pump to remove sediment that may have aceamulated in a well

before purging;
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» Adequately purging the well before samples are wlleded. Note: Purging will be
performed onall groundwater monitor well s prior to sample wlledion.

» Micro puging using alow pumping rate peristaltic pump or a submersible pump such as

a ompressed-gas driven bladder pump;

» Slowly moving the bail er in and ou of the water column duing purging; avoid dropping
the baill er and removing it quickly;

Three general methods are used for well purging. Well purging may be adieved using bail ers,
surface pumps, or down-well submersible pumps. In al cases, pH, spedfic condwtance, and
temperature will be monitored duing purging. These field parameter values will be entered on
the groundwater sampling form along with the @rrespondng purge volume. Initial, middle, and
fina field measurements of the purge water will usually be taken duing well purging. The
following sedions explain the procedures to be used to puge and colled samples from monitor

wells.
4.2.1 Bailing

Obtain a new or clean decontaminated beiler and a spod of clea mondfilament polypropylene
line or equivalent bailer cord. Clea mondilament line is recmmended sinceit will not bleed
organic chemicds into the sample and is very econamicd. Attach the bailer by tying a seaure
knot through the bailer loop. Test the knot for seaurity andtie again if needed.

After determining the gpropriate line length needed for baili ng, remove an additiona five fed
of line from the spod. Cut the line & the spod and seaure to the well heal or the wrist of the
person who shall perform the bailing. Lift the bailer by grasping a sedion d line using eah
hand alternately. This lift method is used so the bailer line will not come into contad with the
ground o other paotentially contaminated surfaces.

Samples colleded by bailing will be poured dredly into sample mntainers from bail ers that are
full of fresh groundwater. During sample mlledion, ailer contad with the sample mntainers
will be avoided. Sampleswill be @lleded in the following order:
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Volatil e organic compound,
Semi-volatil e organic compound;
Pesticides/Herbicides/PCBs/Dioxins;
Organic indicator compound;
Metals (total and/or dissolved);
Miscdlaneous inorganic compounds,

Radiometric compounds; and

YV V V V V V V V

Microbial analyses.

4.2.2 Pumping

Groundwater withdrawal using pumps is commonly performed with peristaltic, submersible, or
bladder pumps. Peristaltic pumps are limited to condtions where ground water need orly be
raised approximately 20 fed of verticd distance Submersible or bladder pumps can be used
when groundwater is greaer than 20fed below the surface

Peristaltic bladder pumps are suitable for low flow is the only pump type suitable for the

colledion d volatil e organic samples.

Samples colleded by pumping will be transferred dredly from the pump dscharge tubing into
the sample @ntainers during sample mlledion; touching the discharge tubing to the sample
containers will be avoided. Sampleswill be @lleded in the following order:

Volatil e organic compound,

Semi-volatil e organic compound,

Pesticides/Herbicides/PCBs/Dioxins;

Organic indicator compound;

Metals (total and/or dissolved);

Miscdlaneous inorganic compound;

YV V VYV ¥V VY V V

Radiometric compounds; and
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> Microbia analyses.
4.3 Sample Preparation and Filtration

Spedfic procedures pertaining to the handing and shipment of samples dhall be in acordance
with SOP 150. A clean pair of gloves and decontaminated sampling tools will be used when
handli ng the samples during colledionto prevent crosscontamination.

Prior to transport or shipment, ground water samples may require preparation and/or
preservation. Field preparation may entail filtration, peservation in the form of chemicd

additives, and temperature cntrol.

Ground water samples colleded for dislved metals analyses may be filtered prior to being
placed in sample @ntainers. Groundwater filtration will be performed using a peristaltic pump
and a 0.45micron water filter. For most dissolved metal analyses, pH adjustment of the sample
isalso required and shall be performed after filtration a by the analyticd |aboratory.

5.0 QUALITY ASSURANCE/QUALITY CONTROL

QA/QC requirements include, bu are nat limited to, field dugicaes, rinse solution Hanks, and
field blanks. These samples will be colleded ona frequency of one QA/QC sample per 10 field

samples or aminimum of one QA/QC sample per day.
6.0 DOCUMENTATION

A number of different documents will be cmpleted and maintained as a part of ground water
sampling events. The documents will provide asummary of the sample mlledion procedures
and condtions, shipment method, the analyses requested, and the astody history. The
documents may include:

Field book
Groundwater sampling forms;

Chain of custody; and

vV VYV V V

Shipping recapts.
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All documentation will be stored in the projed fil es.
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SOP 240- GROUND WATER LEVEL MEASUREMENTS

1.0 PURPOSE AND APPLICABILITY

This SOP is concerned with the measurement of water levels in ground water monitor wells.
Water-level measurements are fundamental to groundwater and solute transport studies. Water-
level data ae used to indicate the diredions of ground water flow and areas of recharge and
discharge, to evaluate the dfeds of manmade and retural stresses on the groundwater system, to
define the hydraulic charaderistics of aquifers, and to evaluate strean and ground water
interadions. Measurements of the stabili zed-water level are dso needed to estimate the anourt

of water to be purged from awell prior to sample lledion.

Spedfic projed requirements as described in an approved Work Plan, Sampling Plan, Quality
Asaurance Projed Plan, o Hedth & Safety Plan will take precalence over the procedures
described in this document.

2.0 RESPONSIBILITIES

The field projea manger will have the resporsibility to oversee ad ensure that al procedures

are performed in acmrdance with the sampling program spedfied in this SOP.
3.0 SUPPORTING MATERIALS

This sdion identifies the types of equipment that may be used for the measurement of ground
water levels. Based on pojed objedives, observed o patential well contamination, and well

construction, pojed spedfic equipment will be determined from the foll owing equipment list:
Water level or product-level measuring device

Distill ed water dispenser battle;

Methanad or isopropanadl dispenser battle;

Plastic sheding;

Personal protedion equipment as gedfied in the Projed Hedth and Safety Plan;

YV V VvV V VY V

Fluid level monitor records and field book and

B-17



» Paper towels or chemicd-free ¢oths.

4.0 METHODS AND PROCEDURES

When taking a series of fluid-level measurements at a number of monitor wells, it is generaly
good padiceto go in arder from the least to the most contaminated well. This will asgst in
keegping samples freeof crosscontamination. All pertinent data shoud be entered in the ground
water sampling field report (Figure 1) or the projed field book. Since groundwater fluctuates in
elevation ower time and is not static, it is very important to measure dl of the stabili zed ground
water levelsin the monitor wells at a site within 24 hous. All water level measurements at a site
shoud be performed with the same equipment (eledronic water level indicator or sted tape).
Flush grade monitor well s have ar tight cgps that will alow air presaure or avaaium to buld up
in the well if the water level in the well is above the well screen. Therefore, after the cg ona
flush grade well is removed, wait approximately 5 minutes before measuring a water level to

alow the water level to stabili ze and equili brate with atmospheric presaure.
4.1 Monitor Well Evaluation

Upon arrival a a monitor well, the surfacesed and well protedive caing shoud be examined
for any evidence of frost heaving, cradking, or vandalism. All observations shoud be recorded
in the fluid-level monitoring record or the projed field book. The aea aoundthe well shoud be
cleaed o weeals and aher materials prior to measuring the stabili zed-water level. A plastic drop
cloth or other material may be placed onthe ground aroundthe well if the groundis disturbed or
potentially contaminated. The plastic could save time deaning equipment if equipment shoud
fall on the ground duing preparation a operation. The well protedive caing shoud then be
unlocked and the cgp removed.

B-18



4.2 Safety Considerations

If the well is suspeded of being contaminated, a has a history of contamination, the stabili zed
water-level measurements shoud be made while weaing appropriate protedive gea. The arin
the well opening shoud be sampled for organic vapors using either a phaoionization detedor or
an arganic vapor analyzer. The results sall be recrded in the projed field book. Detedion o
organic vapors in a well is the first indicaion d the presence of a nonaqueous phase liquid
(LNAPL). If the potential for fire or explosion exists, additional monitoring shall be cmnducted.

4.3 Measuring Point L ocation

The measuring point location for the well shoud be dealy marked onthe caing or identified in
previous sample colledion records. This paint is usually established onthe well casing itself,
but may be marked on the protedive sted casing in some caes. If a reference paint is not
marked onthe well the north site of the caing will be used as a reference point for water level
measurements. In ether case, it isimportant that the marked pant coincide with the point used
for elevation measurement by the surveyor. If not marked from previous investigations, the
water level measuring point shoud be marked onthe north side of the well casing and nded in
the fluid level monitoring record o the projed field book. Monitor well measurements for total
depth and water level shoud be @nsistently measured from this reference point so that these
data can be used for assessng trends in the groundwater flow.

4.4 Ground Water L evel Measurement

Ground water level measurements sal be made using an eledronic or mechanicd device
Severa methods for water level measurement are described below. The speafic method to be
used will be determined based on pojed objedives and site awndtions.

4.4.1 Graduated Sted Tape

The graduated sted tape method is considered an acairate method for measuring the water level
in nonflowing wells. Sted surveying tapes in lengths of 100, 200, 300, 50@Gnd 1,000fed are
commonly used; a black tape is better than a drromium-plated tape. The tapes are mourted on
hand-cranked reds up to 500foct lengths; for greaer depth, a motor-driven tape drive is usually
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required. A slender weight is attadched to thering at the end d the tape to ensure that the tape is
straight and hanging verticd and to permit some fed for obstructions.

The lower few fed of tape ae daked by pulling the tape acossa pieceof capenter's chalk.
Lower the graduated sted-tape from the measuring point at the top d the well until a short
length of the tape is submerged. The weight and tape shoud be lowered into the water slowly to
prevent splashing. The wet chalk mark identifies the portion d the tape that was suibmerged.
Submergence of the weight and tape may temporarily cause the water level to rise in wells or
piezometers having very small diameters. This effed can be significant if the well isin materials

of very low hydraulic condtctivity.

Under dry surface ondtions, it may be desirable to pul the tape from the well by hand, keing
caeful nat to alow it to beaome kinked, and reading the water mark before rewinding the tape
onto thered. In thisway, the water mark onthe chalked pert of the tape is rapidly brought to the
surface before the wetted part of the tape dries. In cold regions, rapid withdrawal of the tape
from the well is necessary before the wet part freezes and becomes difficult to read. Rea the
tape @ the measuring point, and then read the water mark on the tape. The diff erence between
these two realings is the depth to water below the measuring point. Errors resulting from the
effeds of therma expansion d tapes and d stretch due to the suspended weight of the tape and
plumb weight can beame significant at high temperatures and for measured depths in excessof
1,000fed.

The observer shoud make two measurements. If two measurements of stabili zed water level
made within a few minutes do nd agreewithin 0.01 @ 0.02foot in observation wells having a
depth to water of lessthan a hunded fed, continue to measure urtil the reason for the lack of
agreement is determined o urtil the results are shown to be reliable. Where water is dripping
into the well or covering the well casing wall, it may be impossble to get a good water mark on
the dhalked tape.

4.4.2 Eledrical Methods

Many types of eledricd instruments are available for ground water level measurements. Most

operate on the principle that a drcuit is completed when two eledrodes are immersed in water.
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Eledrodes are generaly contained in a weighted probe that kegos the tape taut while providing
some shielding of the dedrodes against false indicaions as the probe is being lowered into the
well. Before lowering the probe in the well, the drcuitry can be chedked by dipping the probein

water and olserving theindicator (alight, sound,and/or meter).

To oltain a water level measurement, slowly lower the decntaminated probe into the monitor
well until the indicator (light, sound,and/or meter) shows water contad. At thistime the predse
measurement shoud be determined by raising and lowering the tape or cable to converge on the
exad measurement. The measurement shoud be dedked at least threetimes before learing the
well.

In wells having a layer of light non-aqueous phase liquids (LNAPL) floating on the water, the
eledronic water level indicator tape will not respondto the oil surface ad, thus, the fluid level
determined will be different than if measured by a sted tape. The difference depends on hawv
much LNAPL is floating on the water. Dua media tapes are recommended in this instance to
measure both LNAPL and water levels using the same measuring device

The water level measurement shoud be entered in the fluid-level monitoring sedion onthe
ground water sampling field report or the projea field book. The water level measurement
deviceshall be deantaminated immediately after use foll owing the procedures described in SOP
140.

4.5 Proceduresfor Immiscible Fluids

At those fadliti es where monitoring to determine the presence or extent of immiscible fluidsis
required, the sampler will neel to use speda procedures for the measurement of fluid levels.
The procedures required will depend an whether LNAPL that form lenses floating on top d the
water table or dense non-agueous phase liquids (DNAPL) that sink through the ajuifer and form

lenses over lower permeability layers are present.

In the cae of LNAPL, measurements of immiscible fluid and water level usualy canna be
acomplished by using normal tedhniques. For example, a chalked sted tape will only indicae
the depth to the immiscible fluid (not the depth to water) and a conventional eledric water-level
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probe will not respondto nan-conducting immiscible fluids. Similar problems are found with
other techniques.

To circumvent these problems, the use of spedal techniques and equipment can be spedfied.
These techniques have been spedally developed to measure fluid levels in wells containing
LNAPL or DNAPL, particularly petroleum products. Another method is smilar to the dhaked
sted tape method. The difference is the use of a speda paste or gel rather than ordinary
capenters chalk. Such indicaor pastes, when applied to the end d the sted tape and submerged
in the well, will show the top d the oil as awet line and the top d the water as a distinct color
change. Ancther method, similar to the dedric tape method, wses a dual purpose probe and
indicator system. This probe can deted the presence of any fluid and can also deted fluids that
condwct eedricity. Thus, if awell is contaminated with low density, nonconduwcting LNAPL
such as gasoline, the probe will first deted the surfaceof the gasoline, bu it will not register
eledricd conduwtion. However, when the probe is lowered deeoer to contad water, eledricd
conduwtionwill be deteded. The detedion d aDNAPL would be simil ar.

4.6 Measurement of Total Well Depth

During water-level measurement, the total depth of the well may aso be measured. This
measurement gives an indicaion d possble sediment buildup within the well that may
significantly reduce the screened depth. The same methods used for measuring water levels (e.g.
sted tape or eledricd probes) may be used to measure the total well depth. The most convenient
time to measure the total well depth is immediately foll owing measurement of the water level
and prior to removing the measurement device @mpletely from the well. The measurement
device (sted tape or eledricd probe) is lowered down the well until the measurement tape
becwmes dadk indicaing the weighted end d the tape or probe has reated the bottom of the
well. Thetota depth of the well shall be recorded in the field book.

5.0 QUALITY ASSURANCE/QUALITY CONTROL

To ensure that acarrate data ae olleded, repeaded measurements of the fluid depths shoud be
made. The readings shoud be within 0.01to 0.02fed of ead aher. A semndary ched, if data

are available, is to compare previous realings colleded under similar condtions (e.g., summer

B-22



mornths, wells pumping, etc.). All water level measurements $houd be made with the same

equipment (same water level indicaor) in al wells at asite.
6.0 DOCUMENTATION

Data will be recorded in the boring record, monitor well completion record, monitor well
development form, ground water sampling form, or the projed field book. Additiond
comments, observations, or detail s will also be noted. These documents will provide asummary

of the water level measurement procedures and condtions, and will be kept the in projed fil es.
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ACCESS ACREEMENT

Thigc Access Agreerent (the "Agreexent™) iz pade and entered
into thiz Z S5 day of Octcher, 19%3, by and between the Cklahoma
Depart=ant of Envirenmental Quality, on bahal? gf the State of
Oklahe=a (the “pDepartment™), and Atlantic Richficeld Cozpany, a

Delaware corporation ("ARCO®), with reference to the following
factg:

A. The Sand Springs Heae, an COklaheza corperaticn (the
"Ho=e"), owns porticna of that certain pa-cel of real proporty
locazed in the City ¢f Sand Springs, Tulsa County, Oklahc=a, more
particularly described on Exhiibit A attached Rareto and =ade a part
hereof (the "Site").

B. Tho United States Environzental Protection Agency ("IPA")
has designated the Site as the Sand Springs Petrochemical Complex
Supoerfund Site. The Site is the subject of Two EPA Recordes of
Decisicn ("RODs"), the Septe=ber, 1987 ROD for the Source Centrol
Operable Unit ("SCOU") and the June, 1988 ROD for the Main Site
Operahle Unit ("M50T").

€. EPA, the Oklahoma State Depart=ent of Health (the
predaecescor to the Department), and ARCO, enterad into a consent
decree for the SCAU (the "Consent Decree") which was cntered by the

United States District Court for the Northern District of Cklahoma
on October 10, 1550.

D. The EFPA has approved rexzediation of a portion of the Site
by on-zite eolidificatien. This rexzediatica will regquire the
construction of a landfill oa the Site (The *Landfill®). The
Landfill will cccupy that porticn of the Site more particularly
described on Exhibit 8 attached hereto and =z2de a part herecf. The
Hoze owns the propersty described in Exhibit E.

E. The Depart=ent ovwns an easernent froz tha Hoze covering
the Landfil]l and portions ¢of the Site, dated October 25 , 129}
(the "Casezent™). The terms of the Easonent perait the Department
to grant a licenase o ARCO centaining the access rights granted in
this Agreement.

F. ARCO desires to obtain the access righte granted in this
Agreccent, and the Departrent agrees to provide ARCO with =
access.

NOW, THEREFCRE, for goocd and valuable consideratiscn, the
receipt and adeguacy of which are hereby ackmowledged, the parties
hereto agree as follows:



i. Gxant ol Access. Subject to paragraph 2 <X this
Agreezent, the Departssnt Rerely grants ARCD, its subsidiariec,
affiliates, e=ployeecs, agents, representatives, contracters, and
subcontractors, and all of their successors and assigns the non-
exclusive right to enter upon the portions of the Site cwned by the
Home nnd covered by the Easezent, and conduct any and all
activities nccessary in ARCO's good faith judgment to perforz the
remedial actionz required by the Consaent Decree, including
constructien, aperation and =maintenance of the Landfill.
construction of the Landfill shall be limited to the property
described in Exhibic BR. The access rights granted in this
paragrapgh shall not 1limit the jurisdiction or dutiec of the
Departz=ent as provided under Oklahozma law.

= I Thea access rights granted in paragraph 1 above skall not
exceed in any respect the rights granted Z-oz the He=e to the
Depart=ent by the Eacesment; further, the exercise of suct accoss
rights by ARCO shall at all tises be lizited by, and in confor=ity
with, all duties, oxceptions liaitaticns. conﬂi:i o and
requirezents iopeszed on the Depart_cﬂt by the Easement

3. Use of Property by the Department. The Departzent shall
net use or permit others to use the Site in any =zanner, vhich would
interfere with, damage or disturb ARCO's exercice of its rights
under this Agreement. The Dopart=ent reserves the right to porforns

sampling, inspecticn, and cnforcezent as provided under Cklahoza
law.

4. M&M ARCO agrees to inde=nify,
defend, and hold baz=less the Departoent for any parsonal injuries,
including death, property ¢4_a~c, or other loss arising ous of thc
activities perfor=ed by ARCO purstant to this Agreezent.

s' W T1an % gl amd .
7% 88 Construstien. The rishts granted to ARCO

pursuant to this Agrec=ent are not intended To create cbligations
in ARCO to take cor refrain fromz taking any of tha actions perzitted
hereunder with respect teo the Site.

- I Governing ILaw. This Agrecmant shall be
governed by and construed in accordance with thn lawg of the State
of Oklahoz=a.

5.3 Eﬂ,‘ﬂg. All co==unicaticons and nozices
previcded for herein chall be in wvriting and shall be deezed to have
been given either ( ) uﬁcn éelivered in person to the Tecipient
naz=ed below, or (ii) on the date of delivery shown on the return
receipt, after depesit in the CUnited Sta:es =ail in a sealel
envelope or other container, ecither certified or charges prepaid,
addressed to the party intended a2s below er (iii) en the date 3¢

-



delivary by facsinile transaisgion to the party intended ags
followa:

If to ARCO: Peter M. Grajczak
Atlantic Richfield Company
515 South Flower Street, AP-41121
Loz Angeles, CA S0071
Telecopier: (213) 486=1740

If to the Department: Dr. Denniz J. Hrebec
Project Coordinater
QOklakeoza Departmeont of
Environzental Quality
Solid Waste Managezent
1000 H.E. 10th Strecst
Oklahoza City, Oklahesma 7J117-1212
Fax No. 405=271-7315

S.4. Mo Agepcy Belationship. This Agree=ent shall
not be construed to create, either expressly or by implication, the
relationship of agency or partnership between ARCO and the
Departzent. Nelther ARSO nor the Department is authorized to act

an behalf of the other in any manner relating te the subject matter
atf thisz Agreerent.

5.5. Severability. The provisions hoerecf shall be
daoezed to be independent and soverable and the invallidisy, pareial
invalidity or unenferceability of any ene provision or porticn
thereof nhall not aZfect the validity or cnforceability of any
other provisions hereof.

5.6, Succopnors and Asafans, This Agreecont shall
bind, and inure to the benefit of, the assigns and succecsors af
the parties.

. 5.7. Entire Agreement. This Agreement exbodies the
ontire agreement of ARCO and the Dopartzent with respect to the
subjact =mattar herecf, and no prior oral or written representation
chall serve to meodify or amend this Agrecment. Thic Agreecent may
be modified or terminated only by a written agreceent signed by

ARCD or its successore and assigns and the Department or {tco
SUCCessSoT agahcy.

IN WITNESS WHEREOF, the parties hereto have executed this
Agreement as of the date first written abeve.



“DEPARTMENT"

"ARCO"

The Oklakoma Departzent of Environmental
Quality, on bechal? of the State cof
Cklahoza

vy e bl

e Mark S. Cole_aw
Its* Executive Director

Atlantic Richfield Cozpany, a Delaware
cerperation

ays 2 Walh dews \IgS
Ha:e. m
Its: 2FLS0Q 77248 ALL4q &5

The Sand Springc Home hereby consents to the above and
foregoing Access Agrecment.

"HOME"

Sand Springs Home, an Oklahoma coerparation

Namez7Jce A. Williazs
Its% Precident



EXXIRIT A
LIsAL DESCRIPTION OF ZUE 817F

*Gite®™ =zcans the approximately 235 acres
located iz the City of Sand Sprincs, Cklako=as,
im Sgcc=ipns 1) 24 12, Township 19 Korth,
Range 11 =, and acre particularly described
as: beordered on the NEorth by Morrow Road, on
the Sout™ by the Arkansas River, ¢a t=e West
by the Sand Springs Rallwvay tracks, and ocn the
East by the Sand Springs Waste Water Treatsant
Plant, 25 shown in Figure 1 of the Septeabecr.
1987 Record of Decisicn for the Source Control
Operakble Cait at the Sard Springs
Petroctezical Coaplex, a true and correct copy
of which TFigure 1 i3 attached beseto as
f::ﬁ“ i, and by this reference =ade & part
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EXZIeIT D
LECAL DECCRIPT-ON OF THE LANDFILL

A piece, parcel or tract of land located in
the Morth Half of the Xortheast guarter and

fracticnal Lot 1 of Saction 14, Townchip 195,
Range 11T, Tulsa County, State of oOklaho=a

according to the U.5. Governsent Survey
thereo and nore particularly descsibed as
follows:

Beginning at a point £16.73 fect South and
273.00 feat Woct of the Northeast Corner af
said Section; Thence, South 88*54'1)" Rest a
distance of 661.58 fcet to a point, saild point
being 614.28 feet Scuth and 934.58 feot West
6f the Northoas:t Cornar of cald Section;
Thence, South 4£°47'43" East a distance of
80¢.70 feet; Thence, North BA*CS'0%™ East a
distance of 597.51 Zeet; Thence, Korth
0*13'40" ¥est a distance of 797.28 feet to the
point of beginning.
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Operation and M aintenance Per mits



OF A TOTAL COM,,

City of

ALID ¢ SYMBO,
e ALNN

SAND SPRINGS

PO BOX 338 » 100 EAST BROADWAY STREET » SAND SPRINGS, OKLAHOMA 74063-0338 = (918) 246-2500 » FAX (918) 245-7101
—~mit NO. 2486

Hand Delivered to Dennis Hrebec on /2&September, 2006 @W"

Terrv 4. Moore. PhD
Environmental Business Mar.
1701 Summit Avenue, Suite 2
Plano, TX 75074

OKLA.

% SAND SPRINGS:

RE: Issuance of IU Permit to Atlantic Richfield by the Citv of Sand Springs.

Permit No. 2496

Your application for issuance of a Discharge Permit has been reviewed and processed in accordance
with the Code of Ordinances, City of Sand Springs, Section 17.

The enclosed issued permit (No. 2496) covers the wastewater discharged from the landfill located at
2301 South Adams Road into the Sand Springs Public Sanitary Sewer and Wastewater Treatment Plant
(POTW). All discharges from this facility and actions and reports relating thereto shall be in accordance with
the terms and conditions of this permit.

If you wish to appeal or challenge any effluent limitations, pretreatment requirements, or conditions

imposed in.this permit, a petition shall be filed within thirty (30) days of the issuance of this permit in
accordance with the requirements of Sections 17-334C, City Ordinance.

City of Sand Springs Seal

By: f?"“‘«:\ AQK)/#

Kevin D. West
Envirenmental Compliance Administrator

Issued this 9th of September, 2006.



CITY OF SAND SPRINGS
INDUSTRIAL DISCHARGE
PERMIT

PERMIT NO. 2496
ACCOUNT NO. 993802
PERMIT TYPE. NIU

In accordance with the provisions of the Code of Ordinances, City of Sand Springs, OK,
Section 17-301-356,

Atlantic Richfield Co.
1710 Summit Avenue, Suite 2
Plano, TX 75074

Is hereby authorized to discharge industrial wastewater from the above-identified facility into the POTW in
accordance with the effluent limitations, monitoring requirements and other conditions set forth in this permit.

THIS PERMIT IS VALID ONLY FOR THE ABOVE STATED COMPANY AT THE ABOVE STATED
LOCATION. THIS PERMIT IS NONTRANSFERABLE AS TO LOCATION OR OWNERSHIP WITHOUT
PRIOR NOTIFICATION TO AND APPROVAL FROM THE CITY [Ref. Section 17-334E. City Ordinance]

All discharges authorized herein shall be consistent with the terms and conditions of this permit. The
discharge of any pollutant identified in this permit more frequently than or at a level in excess of that
authorized shall constitute a violation of the permit.

This permit shall become effective upon receipt and shall expire at midnight on October 31, 2011.
The permittee shall not discharge after the date of expiration. If the permittee wishes to continue to

discharge after this expiration date an application must be filed for reissuance of this permit no les& than
thirty (30):_:13“ PEior to the permit expiration date. Ref. Section 17-334G. of the City Ordinances.

Offictal-$eéal of the City of Sand Springs

Ey: 74(/‘-4,:/\« &’L) /vf—
Keyjn D. Vyest
" Enyirpnmeptal Compliance Administrator

Issued this 11th of September, 2006.




STANDARD CONDITIONS

THE PERMITTEE SHALL ABIDE BY THE FOLLOWING CONDITIONS AND / OR STIPULATIONS:

1. Industrial waste discharges must be within the limits as specified in the appropriate City Ordinances
and/or Federal rules and regulations, or within any specific limitation herein defined.

2. Any person, firm or corporation who applies for and receives a permit under the provisions of this and
applicable City Ordinances and connects to the POTW shall abide by permit conditions and applicabie
ordinances and accepts the jurisdiction of the City to enforce the requirements and penalties set out,
whether within or without the corporate limits.

3. Provide a sample location and / or manhole deemed to be adequate and accessible 24 hours/day,
7 days/week if so required by the City's Designated Representative, in accordance with City Ordinance
Section 17-342.

4. Procure, operate and maintain any waste pretieatment facilities as may be required as a condition of
acceptance of the industrial wastewater into the POTW, in an efficient manner at all times and at no
expense to the City, in accordance with City Ordinance Section 17-343.

5. NOTICE OF VIOLATION/REPEAT SAMPLING AND REPORTING |f sampling performed by the
permittee indicates a violation, the permittee must notify the Industrial Pretreatment Coordinator and/or his
designee within 24 hours of becoaming aware of the violation. The permittee shall also repeat the
sampling and analysis and submit the results of the repeated analysis to the Pretreatment Dept. within 30
days after becoming aware of the violation. The industrial user is not required to resample if the POTW
performs monitoring at the industrial user's at least once a month, or if the POTW performs sampling
between the industrial user's initial sampling and when the permittee received the results of this

sampling. [Reference Section 17-341(H.) of the City Ordinance]

6. REPORT OF CHANGED CONDITIONS The permittee is required to notify, in writing, the City's
Industrial Pretreatment Coordinator of any planned significant changes to the permittee's operations or
system which might alter the nature, quality or volume of its wastewater at least 30 days before the change.
[Reference Section 17-341(E.), City Ordinance]

7. REPORTS OF POTENTIAL PROBLEMS The permittee must notify the Wastewater Treatment Plant
and Industrial Pretreatment Coordinator and/or his designee immediately in the event of any discharge
including, but not limited to, accidental discharges, discharges of a non-routine, episodic nature, a
non-customary batch discharge, or a slug load which may cause potential problems for the POTW.
Notification shall be made immediately by phoning the Wastewater Treatment Plant Operator on duty at the
time of occurrence at 246-2599 and the Environmental Compliance Administrator, Kevin West, at 246-2603
(after 5 P.M. or on weekends call 245-1846 or page at 750-1600, then dial in your number. If unable to
contact the Adminstrator outside regular working hours [BAM ta 5PM], call Sharon Kercheval at 582-4438.

Within five (5) days following such discharge, the permittee shall, unless waived by the Industrial
Pretreatment Coordinator, submit a detailed written report describing the cause(s) of the discharge and the
measures to be taken by the industrial user to prevent similar future occurrences to the attention of the
Industrial Pretreatment Coordinator.

A notice shall be permanently posted on the industrial user's bulletin board or other prominent place
advising employees whom to call in the event of a discharge as described above. Employers shall ensure
that all employees, who may cause or suffer such a discharge to occeur, are advised of the emergency
notification procedure. [Reference Section 17-341(6.) of the City Ordinance]



8. RIGHT OF ENTRY Persons or occupants of premises where wastewater is created or discharged shall
allow the City or their representative ready access at all reasonable times to all parts of the premises for the
purposes of inspection, sampling, records examination or in the performance of any of their duties. The
City, State and EPA shall have the right to set up on the user's property such devices as are necessary to
conduct sampling inspection, compliance monitoring and metering operations. Where a user has security
measures in force which would require proper identification and clearance before entry into their premises,
the user shall make necessary arrangements with their security guards so that upon presentation of suitable
identification, personnel from the City, approval authority and EPA will be permitted to enter, without delay,
for purposes of performing their specific responsibilities.

9. PROHIBITED DISCHARGE STANDARDS No user shall introduce or cause to be introduced into the
POTW, directly or indirectly, any pollutant or wastewater, which causes pass through or interference. In
addition, the permittee shall not discharge wastewater containing any of the following substances into the
POTW [Reference Section 17-307]:

a. Pollutants which create a fire or explosive hazard in the municipal wastewater collection and POTW,

b. Solid or viscous substances in amounts whiéh will cause obstruction of the flow in the POTW resulting
in interference, but in no case solids greater than 1/2 inch;

c. Any wastewater having a pH less than 5.5 or more than 12.0 S.U., or otherwise causing corrosive
structural damage to the POTW or equipment, or endangering City personnel;

d. Any wastewater containing pollutants, including oxygen demanding pollutants (BOD, etc.), released in
a discharge at a flow rate and/or pollutant concentration which, either singly or by interaction with other
pollutants, will cause interference with either the POTW, or any wastewater treatment or sludge process, or
which will constitute a hazard to humans or animals;

€. Any noxious or malodorous liquids, gases, solids or other wastewater which either singly or by
interaction with other wastes are sufficient to create a public nuisance or a hazard to life, or to prevent entry
into the sewer for maintenance and repair; :

f. Any substance which may cause the POTW's effluent or any other product of the POTW such as
residues, sludges, or scums, to be unsuitable for reclamation and reuse or to interfere with the reclamation
process;

g. Any wastewater which imparis color which cannot be removed in the freatment process, which
consequently imparts color to the treatment plant's effluent thereby violating the POTW's NPDES permit or
interferes with the operation of the POTW such as, but not limited to, dye wastes and vegetable solutions;

h. Any wastewater having a temperature higher than 65°C, 150°F, or capable of inhibiting biological
activity in the POTW resulting in interference, but in no case wastewater with a temperature at the
introduction into the POTW which exceeds 40°C, 104°F;

i. Any wastewater containing any radioactive wastes or isotopes except as specifically approved by the
Industrial Pretreatment Coordinator in compliance with State or Federal regulation;

j- Any free or emulsified fats, waxes, greases, or oils of animal or vegetable origin in excess of 200 mg/L
which may solidify or become viscous at temperatures between 32 degrees F (0 degrees C) and 150
degrees F (65 degrees C) and which, in the opinion of the Industrial Pretreatment Coordinator, it appears
probable that such wastes: 1) can deposit grease or oil in the sewer system in such a manner as to obstruct
the sewer; 2) are not amenable to bacterial action and will therefore pass to the receiving stream without
being affected by normal sewage treatment process.

K. Any garbage that has not been properly shredded;



l. Petroleum oil, non-biodegradable cutting oil, or products of mineral oil origin, in amounts that will cause
interference;

m. Any pollutants which result in the presence of toxic gases, vapors or fumes within the POTW in a
quantity that may cause actual worker health and safety problems;

n. Any trucked or hauled pollutants, except at discharge points designed by the City;

o. Storm water, surface water, roof runoff, condensate, deionized water, noncontact cooling water, and
unpolluted industrial wastewater, unless specifically authorized by the Industrial Pretreatment Coordinator.

p. Any sludges, screenings, or other residues from the pretreatment of industrial wastes.

g. Any medical wastes, except as specifically authorized by the Industrial Pretreatment Coordinator in a
wastewater discharge permit;

r. Any wastewater causing the treatment plant's effluent to fail a toxicity test.

s. Any waste containing detergents, surface active agents, or other substances which may cause
excessive foaming in the POTW,

t. Any discharge or discharge creating a condition for the POTW or the receiving waters, which violates
any statute, rule, regulation or ordinance of any public agency, including EPA and ODEQ.

Wastes prohibited by this section shall not be processed or stored in such manner that they couid be
discharged to the POTW. All fioor drains located in process or materials storage areas must discharge to
the industrial user's pretreatment facility before connecting with the POTW.
No industry shall ever increase the use of process water, or in any way attempt to dilute a discharge as a
partial or complete substitute for adequate treatment to achieve compliance with a discharge limitation,
unless expressly authorized by an applicable pretreatment standard or requirements
[Reference Section 17-339].
10. When industrial waste discharges exhibit none of the prohibited characteristics other than excessive
Biochemical Oxygen Demand (BOD) and/or Total Suspended Solids (TSS), the permittee will either pretreat
said discharges or pay the industrial surcharge as specified in and in accordance with the City Ordinance,
Section 17-337C., or both if applicable.
11. REVOCATION OF PERMIT Wastewater discharge permits may be revoked for the following reasons:

a. Failure to notify the City of significant changes to the wastewater prior to the changed.

b. Failure to provide prior notification to the City of changed conditions pursuant to Sec. 17-341(E.).

¢. Misrepresentation or failure to fully disclose all relevant facts in the permit application.

d. Falsifying self-monitoring reports.

e. Tampering with monitoring equipment.

f. Refusing to allow the City timely access to the facility premises and records.

g. Failure to meet effluent limitations.

h. Failure to pay fines.



i. Failure to pay sewer charges.

j- Failure to meet compliance schedules.

k. Failure to complete a wastewater survey or the wastewater discharge permit application.
l. Failure to provide advance notice of the transfer of a permitted facility.

m. Violations of any pretreatment standard or requirement, or any terms of the wastewater discharge
permit or the ordinance.

Wastewater discharge permits shall be voidable upon nonuse, cessation of operations, or transfer of
business ownership.

All wastewater discharge permits are void upon the issuance of a new wastewater discharge permit.
12. PROHIBITION OF BYPASS

a. Bypass is prohibited unless it is unavoidable to prevent loss of life, personal injury, or severe property
damage or no feasible alternatives exist. ’

b. The permittee may aliow bypass to occur which does not cause effluent limitations to be exceeded, but
only if it is also for essential maintenance to assure efficient operation.

c¢. Notification of bypass:

1) Anticipated bypass. If the permittee knows in advance if the need for a bypass, it shall submit prior
written notice, at least ten days before the date of the bypass, to the attention of the Industrial Pretreatment
Coordinator.

2) Unanticipated bypass. The permittee shall immediately notify the Industrial Pretreatment
Department and submit a written notice to the attention of the Industrial Pretreatment Coordinator within five
days. [Reference Section 17-356C. of the City Ordinance]

13. ADMINISTRATIVE AND CIVIL PENALTIES Any user who is found to have violated an order of the City
Councit or who wilifuily or negligently fails to comply with any provision of Section 17 of the City Ordinance,
and the orders, rules, regulations and permits issued thereunder, shall be fined in an amount not to exceed
$1000 doliars. Additional civil penaities may be assessed. Each day on which a violation shall occur or
continue shall be deemed as a separate and distinct violation. [Reference Section 17-351]

14. CRIMINAL PROSECUTION Any user that willfully or negligently a) violates any provision of the City
Ordinance, any orders or wastewater discharge permits issued thereunder, or any other pretreatment
requirement, b) introduces any substance into the POTW which causes personal injury or property damage,
or c) knowingly makes any false statements, representations, or certifications in any application, record,
report, plan or other documentation filed, or required to be maintained, pursuant to the permit, or who
falsifies, tampers with or knowingly renders inaccurate any monitoring device or method required under this
permit, shall be guilty of a misdemeanor, punishable by a fine of not more than $200 and/or 30 days
imprisonment per violation per day. [Reference Section 17-355, City Ordinance]

15. SEVERABILITY The provisions of this permit are severable, and if any provision of this permit, or the
application of any provision of this permit to any circumstance, is held invalid, the application of such
provisions to other circumstances, and the remainder of this permit, shall not be affected thereby.



SPECIAL REQUIREMENTS

1. Applicable Discharge Limitations

Parameter Limit
BOD 250 mg/L
TSS 250 mg/L~
CoD None
pH <55 0r>12.0SU
Lead (Pb) 5.0 mg/L

" These values are not limitations, however concentrations in excess of these values are surcharged (Ref.
Sec. 17.339.c, City Ordinance). A surcharge appears as a miscellaneous charge on the water/sewer
statement.

2. Self-Monitoring Requirements
A grab sample from each tank load of leachate will be tested for pH prior to release to the sanitary sewer.

Representative, composite samples of the leachate and the monitoring well purge water must be
analyzed for BOD, TSS, COD, pH, and Lead for each collection/release event.

NOTE: All metals are total and all limits are daily average unless specifically stated otherwise.
3. Notification Requirement

Atlantic Richfield or a representative must notify, and seek approval from, this office prior to any
discharge of leachate or monitoring well purge water.

4. Record Keeping Requirements

A log must be maintained in which is recorded the pH of each tank load of leachate before treatment. If
the pH exceeds the established limitation, and thereby requires treatment, the pH after such treatment shall
also be recorded. Also, the date and initials of the person performing the analysis shall appear next to the
pH resuit. In addition, a record of the pH meter calibration shall be maintained. This shall include the
buffers used (normally these should be 7 and 10 S.U.), the date and time of calibration, as well as the initials
of the person performing the calibration. The log shall also include the date, time, and volume (in gallons) of
each release to the sanitary sewer.

5. Reporting and Sampling Requirements

a. A report of all testing conducted during the previous twelve months must be submitted annually. The
sampling and reporting year shall be the calendar year (January through December).



b. Sample collection:

1) A sample from each tank load of leachate must be collected for pH. A representative, composite
sample of leachate must be collected during each collection event.

2) A representative, composite sample must be collect from the monitoring well purge water for
each collection event.

c. All analytical results must be received by the industrial Pretreatment Coordinator no later than the

20" of the month following the end of the sampling period. Late results may be subject to a fine as defined
in Code of Ordinances Section 17-351.

d. All samples shall be handled, preserved and analyzed in accordance with 40 CFR Part 136 and
amendments thereto unless the monitoring conditions of this permit specify otherwise.

e. The permittee shall be required to retain for a minimum of three (3) years any records of monitoring
activities and results (whether or not such monitoring activities are required by this permit) and shall make

such records available for inspection and copying by representatives of the City's Industrial Pretreatment
Dept., the ODEQ or EPA.

6. Definitions:

a. grab — a grab sample is an individual sample collected over a period of time not exceeding 15
minutes.



Appendix E

Relevant Documents



The following projed documents contain requirements, procedures, and information
relevant to O&M adivities:

Chronological List of Relevant Documents

Date Title or Subjed Prepared For/ To Prepared By/ From
May-87 Administrative Order on Consent; Atlantic Richfield United States
Procealings under §10§a) CERCLA, 42 Company, Los Angeles Environmental Protedion
U.S.C. 8960a), as Amended by SARA, CA Agency, RegionVI
P.L. 99499.
May-89 Consent Deaee Atlantic Richfield USEPA &
Company Oklahoma State
Department of Hedth
Aug-93 Landfill Groundvater Monitoring Plan,  Atlantic Richfield Morrison Knudsen
Remedial Design/Remedia Action, Company, Inc. Corporation
Source Control Operable Unit, Sand Boise ID
Springs Petrochemicd Complex
Sep-93  Consolidated Final Design Report, Atlantic Richfield Morrison Knudsen
Volume XII, Post-Closure Plan, Company, Inc. Corporation
Remedia Design/Remedial Action, Boise ID
source Control Operable Unit, Sand
Springs Petrochemicd Complex
Sep-00 First Five-Yea Review Report for Sand Region 6United States
Springs Petrochemica Complex City of Environmental Protedion
Sand Springs, Tulsa Courty, OK Agency Dallas TX
May -01 Report onthe Discovery of Petroleum  ARCO Environmental D&B Construction
Tars at the Sand Springs Petrochemicd  Remediation, L.L.C. ChelsaOK
Complex Site, Sand Springs, Oklahoma
Nov-01 Annua Inspedion Report for the Sand  ARCO Environmental D&B Construction
Springs Petrochemicd Complex Landfill Remediation, L.L.C. Chelsa OK
Jan-02  Hedth and Safety Plan Sand Springs Atlantic Richfield D&B Construction
Petrochemicd Complex Company ChelsaOK
May-02 Sampling and Analyticd Work Planto  ARCO Environmental D&B Construction
Perform Test Pits Sand Springs Remediation, L.L.C. ChelsaOK
Petrochemicd Complex Sand Springs,
OK.
Sep-02  Emergency Resporse Plan for Atlantic Richfield Rightmire Consulting
Operations Maintenance and Monitoring Company Services
at the Sand Springs Petrochemicd Plano TX
Complex Site
Sep-05 SewndFive-Yea Review Report for Region 6United States

Sand Springs Petrochemicd Complex
City of Sand Springs, Tulsa Courty, OK

Environmental Protedion
Agency Dallas TX



Sep-06  Draft Operation, Maintenance and Atlantic Richfield Stalli on Environmental
Monitoring Plan for the Source Control ~ Company
Operable Unit Sand Springs
Petrochemicd Complex Site Sand
Springs, Tulsa Cournty OK
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1. INTRODUCTION

The purpose of this Quality Asaurance Projed Plan (QAPP) is to establish procedures and
criteria to be used to acomplish projed data objedives. The projed data objedives are
designed to provide acarrate, predse, comparable, representative, and complete data for Atlantic
Richfield duing operation, maintenance and monitoring (O& M) adivities at the Sand Springs
Petrochemicd Complex locaed in Sand Springs, Oklahoma. This QAPPis an appendix to the
Operation, Maintenance and Monitoring Plan for the site. Data objedives planned duing O&M
adivities include: sample mlledion, laboratory analyticd procedures, data validation, quity
audits, and corredive adion. The term “corredive adion” refers to resolution d laboratory or
field ambiguities. In general, the QAPPwill:

» Demongtrate that the data aquisition methods and analyticd methods are gpropriate
for achieving projed objedives;

* ldentify quality assurance obedives,

e Spedfy quaity asaurance and quality control (QA/QC) procedures that will be
implemented to achieve these objedives;

» Describe the projed organization and the personrel who will be resporsible for
asaring the acaragy, integrity, and completenessof the data obtained in this projed.

1.1. Project Description

OM&M adivities at the Sand Springs Petrochemica Complex include scheduled adivities for:
site inspedions, maintenance, sampling of monitor wells, and colledion, sampling, and
disposing of leadate lledion water. It may also include: soil sampling, waste material
sampling and waste water sampling to determine the disposal status of the media sampled. The
interpretation d laboratory analyticd reports will be utili zed to determine the gpropriate adion
to ded with the disposal of media sampled.



1.2. Data Needs and Data Collection Objectives

The overall data @lledion ohedive of O&M adivities is to: (a) colled information to identify
maintenance nedls, (1) evaluate the water quality of on-site monitor wells, (2) evaluate water
samples from the leadate mlledion system, (3) colled soil samples to determine the
charaderistics of potentially excavated soil, (4) colled water samples to determine the status of
colleded waste water. Since data from media sampling will be mlleded in order to make
potential waste management dedsions concerning the disposal of on-site materials, the data

colleded must be of the type and quality to suppat the dedsions.

Data mlledion ohedivesinclude:

. The samples coll eded are representative of the media sampled;

. The samples are mlleded in a manner that will not allow crosscontamination o
diff erent samples; and

. Sample handing and shipping will preserve the integrity of eat sample
colleded.

. Sample locations are documented with sufficient detail .



2. PROJECT ORGANIZATION

2.1. Project Personnel Responsibilities

The resporsibiliti es of the projed personnel for the investigation are presented below.
The Projed Manager, and Site Hedth and Safety Officer will be provided by a mntrador
seleded by Atlantic Richfield; the Laboratory Coordinator will be provided by an
approved laboratory seleded by Atlantic Richfield. Since O&M is a projed of limited
scope, the Projed Manager may function as the Field Task Manager and the Quality

Asairance Officer.

Project M anager

The Projed Manager, who serves as the dient's primary liaison, has resporsibiliti es that

include:

. Defining an ogimum projed approach o least-cost with goal oriented
strategies that ensure regulatory compliance

. Providing projed information suppat to Atlantic Richfield;

. Providing technicd review and owrsight of al projed adivities;

. Assgnment of duties to the projed staff and aientation d the staff to the
needs and requirements of the projed;

. Supervision d the performance of projed tean members; and

. Budget and schedule compliance monitoring; and fadlitation d good

projed communicaion.



Field Task M anager

The Field Task Manager will be resporsible for field adivities and data evaluation, which

includes the following:

. Maintaining arecord for ead excavation;

. Supervising the olledion d samples and poviding for their proper
documentation, handling, and shipping;

. Monitoring the sampling operations to verify that the sampling tean
members adhere to the QAPP,

. Ensuring corredive adion hes taken placefor any items or adivities that

do nd med projed requirements or approved work procedures;
. Coordinating adivities with the Projea Manager; and

. Preparing the field investigation data and information.

Quality Assurance Officer

The Quality Asaurance (QA) Officer isresporsible for audits and to monitor adherenceto
the projed QA objedives. The QA Officer reports diredly to the Projed Manager. The
QA Officer's resporsibiliti es include:

. Validating and evaluating laboratory analyticd data;

. Conducting systems audits of the projed adivities and reports; and

. Coordinating QA/QC operation with the Laboratory Coordinator.



Site Health and Safety Officer

The Site Hedth and Safety Officer will be resporsible for verifying that projed personrel
adhere to the site safety requirements required by Atlantic Richfield and the Site Hedth
and Safety Plan. These resporsihiliti es include the foll owing:

. Ensuring the gpropriate hedth and safety training for projed personrel
and subcontradors;

. Supervise ad implement Job Safety Anayses for definable job
descriptions on site;

. Modifying hedth and safety equipment or procedures based on dia
gathered duing the site work;

. Determining and pasting locations and routes to medicd fadliti es, and
arranging for emergency transportation to medicd fadliti es;

. Notifying locd pulic emergency officers (i.e., pdice fire departments,
and haspital emergency rooms) of the nature of the field operations,

. Posting the telephore numbers of locad public emergency services and
fadliti es;

. Observing field projed staff for symptoms of exposure or stress

. Performing first aid if necessary on-site; and

. Performing site audits to verify adherence to the requirements of the
projed hedth and safety plan.

The Site Hedth and Safety Officer has the authority to stop any operation that threaens
the hedth or safety of site personrel or surroundng popuace



L aboratory Coordinator

Resporsibiliti es of the Laboratory Coordinator include:

. Coordinating with the projed management to verify that the sampling and
testing programs med the requirements of this QAPP,

. Serving asliaison between the laboratory and aher projed personre;

. Serving as the "colledion pant” for reporting nonconformances and

changesin laboratory adivities;

. Notifying the laboratory and projed management of spedfic laboratory
nonconformances and changes; and

. Releasing testing data and results.



3. QUALITY ASSURANCE OBJECTIVES

Quality asaurance objedives are defined by first formulating data quality objedives and
then spedfying quality control parameters that can achieve those objedives.

3.1. Data Quality Objectives

The objedives of the investigation are to fill the data neals listed in Sedion 1.2. The

data quality objedivesfor eat of these adivities are defined in terms of four categories:

1. Dataobedives. the type of datarequired and the uses the data will be put to after it
IS obtained;

2. Parameters of interest: the types of chemicas or other relevant parameters required

for the adivity;
3. Required analyticd level: the level of data quality, data predsion and badup
documentation d QA/QC required for chemicd analysis (i.e., Category I, II, or Ill,

discussed in Sedion 6.2 & the QAPP); and

4. Required detedion limits: the limits of detedion required to adiieve the data
objedivesthat charaderize risk to pdential receptors.

3.1.1. Evaluation of water, soil, waste materials and waste water samples

Data Objedive: Conduct site inspedions to determine that constructed areas including

the landfill area ae performing as designed.



Parameters of Interest: An inspedion chedlist that will be cnducted quarterly to insure

that constructed areas of the landfill are performing as designed.

Data Objedive: Charaderize monitor well samples and leathate lledion samples to

determine water quality changes over time. Analyze groundvater analytes to determine
If increasing trends in groundvater contaminants exists.

Parameters of Interest: alist of sampling constitutents presented in the O&M Plan.

DataObjedive: Charaderize leatate mlledion samplesto determine disposal status.

Parameters of Interest: a list of sampling constitutents required by the Sand Springs
Public Owned Treament Works.

Data Objedive: Charaderize soil samples and waste samples to determine disposal
status
Parameters of Interest: TCLP and H.

Required Analyticd Level: Levd Il, a CLP padkage will be submitted by the laboratory
for data validation and werificaion by EPA.

Required Detedion Limits: As determined by analyticd laboratory instrumentation using
EPA methods 8270 for PAHSs, 8260for VOCs, 8270for SVOCs, 6010for metals and
9045for pH.

3.2. Quality Control Parameters

To help adhieve these data quality requirements, the foll owing quality control parameters
will be evaluated throughou the @urse of this projed:



. Detedion limits;

. Datapredsion;

. Data acaracy;

. Completenessof data;

. Data representative of media; and
. Comparability of data.

3.2.1. Detection Limits

Detedion limits for a given parameter are determined by the analyticd procedures
spedfied in the EPA Method hkeing utilized. An important data quality objedive is to
achieve analyticd detedion limits that will allow the comparison o analyticd data to
standardized hedth criteria for deteded chemicds. The detedion limits that are
generated by analyticd testing will be listed with the analyticd sample results. A review
of the detedion limits that will be goplied by laboratory analysis indicates that the limits
asciated with standard methods are sufficient to identify trendsin data.

3.2.2. DataPrecision and Evaluation

Datapredasionis an evaluation d the agreement between individual measurements of the
same property, usualy under prescribed similar condtions. If needed, the relative
percent difference (RPD) may be cdculated to define the predsion ketween dugicae

analyses in waste and soil samples.

The relative percent difference (RPD) for eath comporent is cdculated using the
foll owing equation:



(D1-Dy)
%RPD = - X 100
[05 * (Dl +D2,)]

where:
% RPD = relative percent difference
D, = first sample value

D, = secondsample value (dugicate)

Preasion is determined through analysis of dupicae samples and trip banks. Ten
percent of all media samples will be performed in dugicae. Well compaosited samples
from dlightly contaminated media, if discernible, will be used for dugicae analyses.
Analyticd data for dupicae samples will be cmmpared for predsion. A RPD of 50% is
considered an acceptable level of preasion.

3.2.3. Data Accuracy and Evaluation

Data acaracy is defined as the degree of agreament between a measurement and an
acceted reference or true value. To determine the acarracy of an analyticd method, a
sample spiking program is condwcted by the laboratory. The sample spiking program
utili zes two caegories of spiking compounds, surrogate standards and matrix spike
compounds. The results of sample spiking will be used to cdculate the quality control
parameter for acaracy evaluation. This parameter is referred to as the percent recvery
(% R). Percent recveries indicate the acua performance of the analyticd method on
red world samples. Percent recovery values will be compared to current EPA
methoddogy quality control limits.

The percent rewmvery is defined as the observed concentration, minus the sample
concentration, dvided by the true wncentration d the spike, multiplied by 100.
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(G -0y
%R=—" X 100
Ti
where:

% R = the percent recovery
O; = the observed spiked sample @mncentration
Os = the sample @mncentration

T; = the true wncentration d the spike

The True Concentrationis caculated from the foll owing equation:

(Cspi ke) (V spi ke)

(V Spi ke)(VsampI e)

Ti:

where:
T; =thetrue mncentration d the spike sample
Cyike = Spike concentration
Vgike = Volume of spike

Vsample = vVolume of sample

Surrogate standard determinations will be performed onall samples and Hanks scheduled
for organic analysis. Samples and Hanks will be fortified with surrogate spiking
compounds before purging or extradion.

A minimum of five percent of samples will be spiked in the laboratory with matrix spike
compound. Matrix spike compound that fal to med quality control criteria will be
spiked into reggent water and re-analyzed. The second analysis oppatunity is provided
becaise of the statisticd chance that some demicdsin alarger matrix will fail the first
test. The use of reagent water in the second analysis will also reduce ay uncertainties
due to matrix effeds. If the acaragy limits for a given chemicd are excealed twicein
successon, then the laboratory performance for that parameter is considered ou of

bound andthe results areinvalid. The problem will beidentified and correded.
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Accuracy will be determined from the analysis of known laboratory spikes as discussed
above. Acceptable levels of acairacy are determined by CLP protocols and are diff erent
for ead parameter for ead type of analyticd method. Generaly acceptable levels of
acaracy are 50% for semi-volatiles, 3% for volatiles, and 2046 for metals. All of the
QC datawill be reported with the sample analyticd results.

3.2.4. Data Completeness

Completeness is a measure of the anount of valid data obtained from a measurement
system compared to the anount that was expeded to be obtained under corred or normal

condtions. The goa isto achieve 90 percent valid data.

3.2.5. Data Representative of Media

Analytica data must be representative of the media from which the samples are mlleded.
Appropriate sampling procedures will be implemented so that the samples are
representative of the environmental matrices from which they were obtained. Sampling
procedures are described in detail in the Standard Operating Procedures (SOP) that are
presented in the gopendices of the O&M Plan.

3.2.6. Data Compar ability

Data comparability refers to the degreeto which ore data set can be cmpared to ancther.
Appropriate sampling and analyticd processes will be implemented so that samples of

similar matrices and data obtained from previous gudies are ammparable.
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4. SAMPLE AND DOCUMENT CUSTODY

Chain-of-custody procedures are intended to dacument sample possesson from the time
of colledion to dsposal. Chain-of-custody procedures are detailed in SOP 150
(Appendix B) and are designed to tradk the history of sample austody from colledion
through reporting by providing adequate documentation.

After samples are olleded, sample astody will be seaured urtil delivery to a shipping
company or to the laboratory. One cpy of the dain-of-custody record will be kept, and
the origina will be placad with the samples for recept by the laboratory. The sample
cooler will be seded with custody tape prior to delivery to the overnight shipping
company. After recaving the sample, the laboratory will be resporsible for sample
custody. The laboratory sample astodian will sign the dhain-of-custody form, and mail
a @py to the sampler. If the samples are hand ddlivered to the laboratory, the last person
to sign the dain-of-custody record will acammpany the samples to the laboratory, sign
the samples over to the person in the laboratory authorized to recave the samples, and
keep a aopy of the record. Chain-of-custody forms will be maintained with the analyticd
data. Copies of these formswill be submitted with the datain the final report.
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5. LABORATORY ANALYTICAL PROCEDURES

51. General Requirements

In general, programmatic requirements for analyticad procedures are established by EPA
approved methoddogies. The laboratory of choicewill adhere to those recommendations
and criteria @ promulgated in 21 CFR Part 58, "Good Laboratory Pradices'; "Methods
for Chemicd Anadysis of Water and Wastes', 1979 (USEPA-6004-79-020); SW-846
"Test Methods for Evaluating Solid Waste"; 40 CFR 136, "Guidelines Establishing Test
Procedures for Analysis of Pollutants under the Clean Water Act”; and USEPA Water
Suppy Laboratory Performance Evaluation Program.

5.2. Laboratory Performance

Laboratories are required to adhere to federa and state performance standards and
conduct periodic internal QA/QC chedks. The laboratory Quality Assurance Manual or
Statement of Quadlificaions outlines gedfic procedures adopted to ensure laboratory

performance

5.3.  Analvtical Data Review

Data validation will be performed onthe data recaved from the analytica laboratory in
acordance with EPA Functional Guidelines for Data Review to ensure that al of the
contrad Quality Control (QC) criteria have been met. Every comporent of the data
padkage will beinspeded.
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6. DATA REDUCTION, VALIDATION AND REPORTING

6.1. Logaging, Analysis, and Data Reduction

Uponrecept of samples for analysis the laboratory coordinator or delegate will:

. Verify all paperwork, chain-of-custody forms, and similar documentation;

. Log in samples, assgn unque log numbers, and attach the numbers to the
sample container(s);

. Open projed file and enter datainto thefile;
. Assgn priority and hezard rating criteria; and
. Store samplesin arefrigerated sample bank.

The samples will be aalyzed for requested constituents following spedfied EPA
procedures. Data reduction procedures will follow those required by EPA methoddogy
where formulas are spedfied to reduce the data. The laboratory will report values for
eat sample and provide results of QC sample analysis.

6.2. Data Validation

Data quality and uility depends on many fadors, including sampling methods, sample
preparation, analyticd methods, quality control, and daumentation. The EPA criteria
divide physicd and chemicd data into caegories, as foll ows:
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Category 11l - Dired Suppat to Rulemaking, Enforcement, Regulatory, or
Policy Dedsions

These projeds include environmental data operations that diredly
suppat rulemaking, enforcement, regulatory, or paicy dedsions. They
aso include reseach projeds of significant national interest, such as
those typicdly monitored by the EPA Administrator. Category | projeds
require the most detailed and rigorous QA and QC for legal and
scientific defensibility. Category | projeds are typicdly stand-alone;
that is, the results from such projeds are sufficient to make the needed
dedsionwithou inpu from other projeds.

Category Il - Complementary Suppat to Rulemaking, Regulatory, or Policy
Dedsions

These projeds include environmental data operations that complement
other projeds in suppat of rulemaking, regulatory, or policy dedsions.
Such projeds are of sufficient scope and substance that their results
could be combined with those from other projeds of similar scope to
provide the necessary information for dedsions. Category Il projeds
may aso include cetain high-visibility projeds as defined by EPA
management.

Category | - Interim Studies

These projeds include environmental data operations performed as
interim steps in a larger group d operations. Such projeds include
testing reseach hypotheses, estimating effeds, developing methods, and
other work producing results that are used to evaluate and seled options
for interim dedsions or to perform feasibility studies or preliminary
asesaments of unexplored areas for possble future work.

The methods to identify and trea data outliers follow EPA methods. That is, if the
anayticd values do nd med the required ranges for surrogate recoveries and matrix
spike reveries, then the analysis must be repeated. If the values are within required
limits, they will be reported as true values; if the values are outside required limits the

data ae onsidered to be valid bu out of acceptable recoveries due to matrix effeds.
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6.2.1. Analytical Data

The validation d the analyticd data will be performed in acmrdance with the acaracy
and preasion criteria outlined in USEPA approved methoddogy for analysis of chemicd
data. Level Il will bethe analyticd level seleded, and a CLP padage will be submitted
by the laboratory for data validation and werificaion by EPA. These procedures gedfy
the documentation reeded and the technicd criteriarequired for validation d the data.

The laboratory will be required to submit results that are suppated by sufficient badup
data and QA/QC results to enable the quality of the data to be determined conclusively.
Upon completion d the review, the reviewers will be resporsible for preparing a
discusson d the QA/QC data for the annual report. All data will be distributed, stored
and maintained acording to the procedures outlined in Sedion 13.0.Where test data
have been reduced, the method d reduction will be described in the report.

6.3. Final Reporting and Archival of Documents

Upon succesdul completion d the data validation process al data generated at the site
will be tabulated and stored on computer disk. Data summaries and results will be
submitted in final report form. This report will consist of all pertinent sample and projed

information; it will also make spedfic referenceto analyticd procedures.

Copies of al anayticd data and/or final reports are retained in the laboratory files and, at
the discretion d the laboratory coordinator, data will be stored on computer disks for a

minimum of one yea.
After one yea or whenever the data becomes inadive, the files will be transferred to

archives in acordance with Standard Laboratory Procedure. Data may be retrieved from

archives uponrequest.
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7. QUALITY CONTROL PROCEDURES

General programmatic requirements for internal quality control are established in the sampling
Standard Operating Procedures (SOPs)(O&M Plan, Appendix B), the USEPA Contrad
Laboratory Program Statement of Works for Organic and Inorganic Anayses, Multi-Media,
Multi-Concentration, and the USEPA approved methods proposed for analyses.

7.1. Fied Quality Control Procedures

All field measurements and sampling will be performed as edfied in the Work Plan. A
performance aidit will occur during sampling to verify compliance with sampling SOPS To
chedk the quality of data coming from the field, QA/QC data will be obtained. These samples
will i nclude blind dupi cate samples and may include trip blanks.

Blind dupicate ssmples will be wlleded at a frequency of ten percent per media sample (waste,
soil, and groundwater). No markings or sample identification onthe sample ntainers or chain-

of-custody sheds will i dentify the sample & a dugicae sample.
Rinsate blanks will not be mlleded duing sampling. This dedsion is based onthe use of new

disposable ballers and rew sample wlledion tods for eah sample wlledion and nd

deantaminated toadls from a previous sampling coll edion.

7.2. Laboratory Quality Control Procedures

Internal quality control procedures are designed to asaure the consistency and continuity of data.

If required, external QC procedures (interlaboratory chedks) are caried ou to assss the
acaracy of the data generated. Internal QC procedures include the foll owing:
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. Instrument performance deds,

. Instrument cdibration;

. Documentation onthe tracedility of instrument standards, samples, and cata;

. Documentation onanayticd methoddogy and QC methoddogy includes siked
samples, dugicae samples, and split sample use of reference blanks and chedk

standards for methodacairacy and predsion; and

. documentation on procedures for sample preservation, transport, and storage
times.

The laboratory used will be an environmental chemistry laboratory that strictly follows EPA
approved methoddogies. Therefore, to the extent possble, al analyticd procedures used are
those developed o adopted by the EPA. Standard laboratory turn-aroundtimes will be used for
the RI.

A routine quality asaurance protocol is an esentia part of the analyticd process The minimum

requirements for ead analyticd run are afoll ows.

7.2.1. Project Narrative

The projed narrative detail s the analytica results and addresses any analyticd problems and/or

corredive adions taken.

7.2.2. Method Blank Analysis

The method Hank is utili zed to rule out contamination by reagent or method peparation.
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7.2.3. Initial Calibration and Calibration Verification

A cdibration standard is analyzed ead time the instrument is cdibrated. The instruments used
to perform the various analyses will be cdibrated and the cdibrations verified as required by the
respedive EPA methoddogies.

7.2.4. Continuing Calibration Verification

To asaure cdibration acairracy during an analysis run, either an EPA Quality Control Solution a
a tracedle antrol-solution is analyzed for eat analyte & Pedfied by the gpropriate EPA
methoddogy.

7.2.5. Duplicate Sample Analysis

At least one dudicae sample analysis is performed onead group d ten samples of a similar
matrix. This dugicde is analyzed in addition to the blind dupicae sample that is colleded in
thefield.

7.2.6. Matrix Spike/Matrix Spike Duplicate Analysis

The spike sample is a predetermined quantity of analyte stock solution that is added to a sample
prior to extradion and analysis. The spike cmpoundis the same, or similar to those in the
environmental sample. These spikes smulate the badkground and interferences found in the
adual samples. The results of the analysis provide information abou the dfed of the sample
matrix onthe analyticd methodology. At least one spiked sample analysisis performed onead
group d twenty samples of asimilar matrix.

7.2.7. Interference Check Sample Analysis (M etals)

The interference dedk sample dlows the analyst to verify inter-element and badkground

corredion fadors onaregular basis.
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7.2.8. Analyte Method (Organics)

Surrogate spike analyses are run onall samples.

7.2.9. Reagent Blank Analysis

The reagent blank is utili zed to rule out contamination by reagents used for sample

extradion.
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8. PERFORMANCE AND SYSTEMSAUDITS

Planned and daumented performance and systems audits may be conducted to verify
compliance with spedfic projed QA/QC program requirements for both laboratory and
sampling goups. These audits will consist, as appropriate, of an evaluation d QA/QC
procedures, the dfediveness of the QA/QC implementation, and evaluation d work

areas and adivities, and areview of projed documentation.
The audits will cover both field and laboratory adivities and report preparation. The

audits will be conducted by QA personrel, as appropriate, uncer the diredion d the QA
Officer.

8.1. Performance Audits

8.1.1. Field Operations Audit

The field operations audit involves an onsite visit by the Projed Manager. Items to be
examined will, as appropriate, include the availability and implementation d approved
work procedures, sampling procedures, sampling documentation, and spedficaions;
cdibration and operation d equipment; labeling, padaging, storage, and shipping of
samples; performance documentation and cheding; subcontrador performance and
nonconformance documentation. The field Standard Operating Procedures (SOPS and
manufadurer spedficaions include spedfic information regarding cdibration o spedfic
measuring devices, work procedures, sampling procedures, sample handing and sample

shipment.

The records of field operation will be reviewed to verify that field related adivities are
performed in acwrdance with appropriate projed procedures. Items reviewed will
include, bu will nat be limited to, the cdibration records of field equipment, field

F-22



adivity logs, phdographs, sample lledion and chain-of-custody forms, waste

inventories, andfield log books.

8.1.2. Laboratory Operations Perfor mance

Laboratory operations performance includes the maintenance of laboratory palicies for
laboratory sample ntrol, analyticd methods, procedures, and records documentation.
The laboratory is resporsible for ensuring that QC guidelines med EPA standards, which
will include, bu will not be limited to, maintenance of documents associated with the

following adivities:

. Sample @ntrol;

. Cdlibration;

. Preventive maintenance;

. Recept and storage of standards, chemicds, and gases;
. Data verificaion; and

. Reoords management.

Nonconformances observed duing the QA/QC review of data by the QA Officer will be
discussed with the Laboratory Coordinator for corredive adion. The QA Officer will
keg a log of nonconformances in the analyticd data. If deaned necessary, the QA

Officer will audit the laboratory as a wrredive measure.

8.2. Systems Audit

A systems audit of projed work pertaining to preparation d the report may be cmnducted

by QA personnel under the diredion d the QA Officer. The audit will examine, as
appropriate, the documentation and werificaion d field and laboratory data and results,
performance dacumentation, and werificaion o drawings, logs, and tables; content,
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consistency, and conclusions of the fina report; compliance with projed requirements;
and maintenance and fili ng of projed records.

The maintenance and control of projed records will also be reviewed as part of the
systems audit. The primary concern is that projed materials, such as corresponcdence,
memorandums, facsimiles, field and laboratory data, computer output, cdculations,
drawings, and reports, are properly maintained in the record fili ng systems. Records will
be identified and maintained in a @ntrolled manner such that the records may be

retrieved throughou the murse of the projed.
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9. PREVENTATIVE MAINTENANCE

Periodic preventative maintenance is required for equipment whaose performance ca
affed results. Instrument manuas are kept on file for reference if equipment needs
repair. Troudeshoding sedions of manuals are often useful in asssting personrel in

performing maintenance tasks.

Any equipment requiring routine maintenance will have amaintenance log indicaing the
date of required maintenance, the person maintaining the eguipment, and the next
maintenance date. Information pertaining to life histories of equipment maintenance will
be kept in individua equipment history logs with ead instrument. Appropriate and
sufficient replacament parts or badkup equipment will be available so sampling and

monitoring are not substantialy impeded or delayed.

9.1. Sampling and Analytical Equipment

Depending on the media involved and the intended pupaose, a wide variety of equipment
Is avail able for sampling and analyticd adivities. Because of the reliance placal onsuch
equipment to asdst in evaluating the gpropriate level of protedion, and the use of
environmental measurements to suppat enforcement cases, all sampling and analyticd
equipment whether eledronic, mecdanica, chemicd or otherwise, will be maintained at

its proper functional status.

Sampling and analyticd equipment will be maintained to manufadurers gedficaions
and in operational condtion. The objedive of the preventative maintenance program for
sampling and analyticd equipment is to avoid generating spurious environmental
measurements that could endanger site personrel or lead to inappropriate remedial

resporses. Preventative maintenance will aso help deaease the posshility of equipment
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falure and ddlays in scheduled adivities. Preventative maintenance required for
laboratory analyticd equipment is maintained by the laboratory acording to

manufadurer's gpedfications and goodlaboratory procedure.

9.2. Support Equipment

Suppat equipment includes items such as sfety devices, storage and transportation
containers, wind indicators, cameras and \ehicles that may be required for completing an
environmental monitoring or measurement task. Suppat equipment will be periodicdly
inspeded to maintain the performance standards necessary for proper and efficient

exeaution d all tasks and responrsibiliti es.
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10.PROCEDURES FOR ASSESSING DATA ACCEPTABILITY

Media quality data generated during the sampling effort will be compiled as part of the
projed data and chedked for validity. The following discusson describes the procedures
that will be employed to evaluate the predsion, acaracy and completeness of the
analyticd test data generated from coll edion and laboratory analysis of samples.

Samples colleded duing the field effort will be analyzed using procedures establi shed by
USEPA approved methoddogies. This program provides analyticd data of consistent
and knovn quelity from which a sitewide evaluation d the nature and extent of
contamination can be made. Protocols and methoddogies are designed by the EPA to
provide data of known quality in strict acerdance with quality assurance procedures and

chain-of-custody and dacument control regquirements.

The Laboratory Coordinator will review analyticd results prior to external distribution.

The reviewer will;

. Compare analyses performed to the proposed testing record,;
. Review results for reasonableness
. Review quality control data results;

. Verify that required chedking was properly performed; and

. Review sample preservation and hdding time requirements.

If the Laboratory Coordinator finds the data med projed quality requirements, the data
will be released as "final" information. Data which are not acceptable will be held urtil
the problems are resolved o the data disall owed.
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11.CORRECTIVE ACTION

Nonconforming items and adivities are those that do nd med the projed requirements or
approved work procedures. Nonconformances may be deteded and identified by any of
the foll owing groups:

Projed Staff - During the performance of field investigation and testing, supervision
of subcontractors, and performance of audits and weificaion d numericd

analyses,;

Laboratory Staff - During the preparation for and performance of laboratory testing,

cdibration d equipment, and quality control adivities; and

Quality Assurance Staff - During the performance of audits.

Eadh norconformance will be documented by the person identifying or originating the
nonconformance.  For this purpose, a variance log, testing procedure recrd, ndice of
equipment cdibration failure, results of laboratory analysis control tests, post audit
report, internal memorandum, or letter will be used as appropriate. Documentation will

as necessry, include:

. Name of the individual identifying or originating the nonconformance
. Description d the nonconformance

. Any required approval signatures,

. Method for correding the nonconformance or description d the variance
granted; and
. Schedule for completing corredive adion.

Documentation will be made available to projed, laboratory, and/or quality assurance

management. Appropriate personrel will be nctified by the management of any
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significant nonconformance deteded by the projea, laboratory, or quality assurance staff.
Implementation d corredive adions will be the resporsibility of the Projed Manager or
the Laboratory Coordinator. In addition, the Projed Manager will natify Atlantic
Richfield, EPA, and ODEQ of significant nonconformances that could impad the results
of the work and will i ndicae the mrredive adiontaken o planned.

Any significant reaurring nonconformance will be evaluated by projed or laboratory
personrel to determine its cause. Appropriate changes will then be instituted in projed
requirements and pocedures to prevent future reaurrence When such an evaluation is
performed, the results will be documented.
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12.FILESAND DOCUMENT CONTROL

This projed will require the alministration d central projed record files and laboratory
files. The record systems will provide adequate control and retention for projed-related
information. Record control will include recepts from external sources, transmittal,
transfer to storage, and indicaion d record status. Retention will include recept at

storage aeas, indexing andfili ng, storage and maintenance, and retrieval.

12.1. Central Project Files

12.1.1. Record Control

The @ntrol of recrds provides for the documentation d internal and external flow of
information. Following recept of information from external sources, completion d the
field and laboratory phases of the projed, completion d analyses, and isuance of reports
or other transmittals;, associated records will be submitted to the central projed files.
Reoords will be legible and easily identifiable. In addition, field records and records
transmitted between field sampling personrel and the analyticd laboratory will be
adequately proteded from damage and loss during transfer. Computer disks must be
transmitted with spedal care to avoid magnetic fields, bending, extreme temperatures, or

other damage.

Field records, laboratory data summaries, test data, numericd cdculations, reports and
other data transmittals, copies of purchase orders for projed services, and contrads,
corresponcence including incoming and ougoing letters, memorandums, and telephore
reaords, phdographs, reference material, and dawings will be transferred to the projed
central file. Floppy disks containing computer data and information will be submitted to

the computer areafor storage.
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Reaords submitted to the projed central file will be placed in folders or otherwise seaured

for fili ng.

12.1.2. Record Status

Projed personnel will be resporsible for reporting obsolete or superseded projed-related
information to the Projed Coordinator. In turn, the Projea Coordinator will natify the

appropriate staff personrel of the resulting status change in projed documents.
To denote cdculations, drawings, and aher material that have not been formally

chedked, o which are based oninformation that has not been chedked or reviewed, will
be marked "DRAFT".

12.1.3. Record Retention

Reoord storage in the cantral files will utilize fadlities that provide a suitable
environment to minimize deterioration a damage, and that prevent loss The fadliti es
will have @ntrolled accessand provide protedion from excessmoisture and temperature
extremes. Reords will be seawred in folders, envelopes, or other seaure storage
containers (e.g. file cainets). Storage systems will provide for the prompt retrieval of

information for reference or use outside the storage aea

12.2. Laboratory Files

The laboratory will maintain a recrds management system for documents pertinent to
anayticd performance  This g/stem will provide record control for analyticd

performance simil ar to that discussed for the central projed fil es.
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The maor difference between the laboratory and centra file systems is the types of
records maintained. Laboratory records will be maintained in two broad caegories:

. Documents that are spedfic to the projed, such as chain-of custody, raw
analyticd data, and analytical reports; and

. Documents that demonstrate overal |aboratory operation, such as
instrument log books and control charts. These records will diredly affed
the data for a spedfic projed, bu in genera ther applicability is not

limited to ore projed.

Laboratory data summaries will be submitted to the Projed Coordinator and central
projed files in bah hardcopy (printed) form and as grealshed data on computer disks.
A copy of the printed analyticd data report and spreadshed data on computer disk must

be maintained in the laboratory fil es.
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